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Physiological effects of boron on wheat 
Helen S. Morris 

(with PLATES 1-2 AND FOUR TEXT FIGURES) 

In recent years considerable work has been done in an attempt to dis¬ 
cover the role which the element boron plays in plant metabolism, and 
the results of this work may be divided into three main groups. These 
consist of observations on the necessity of the element in minute quantities 
for the normal and healthful development of plants, its toxicity in higher 
concentrations, and finally a so-called stimulating effect which it exhibits 
when present in optimum concentration. 

The necessity of boron for the healthful development of plants has 
been demonstrated by a number of authors working on various species. 
Maze ( 1919 ) stated that boron, fluorine, and iodine were necessary for 
the complete development of corn, and that the absence of boron resulted 
in more immediate and more serious injury than did the lack of either of 
the others. Warington (1923) demonstrated the necessity of boron for the 
broad bean and clover and remarked on the similarity existing between 
the r61e of boron in plant life and that of vitamines in animal life. This 
s ? ’'"'larity was not based on chemical nature, but on the fact that both 
substances were necessary for healthy development, both were needed in 
minute quantities, and both had to be supplied continuously throughout 
the life of the organism. Brenchley and Thornton (1925) showed that 
boron was necessary for the formation of nodules on the roots of Vicia 
faba. The suppression, of the characteristic root tubercles in boron-defi¬ 
cient solutions was found to be due not to lack of infection, since the activ¬ 
ities of the nitrogen-fixing bacteria were not greatly curtailed in the 
absence of this element, but to the fact that the vascular strands of the 
host degenerated. As a result, the bacteria were deprived of their accus¬ 
tomed nutritive material, and were forced to parasitize the meristematic 
cells in the nodule, thus effectually preventing its further development. 

Brenchley and Warington (1926) found that Vicia faba, when deprived 
of boron, not only failed to develop root nodules, but also exhibited apical 
injury, and died prematurely. Concentrations of boric acid containing 0.07 
ppm. of boron or more were sufficient to produce healthy apical growth, 
but the supply had to be constantly renewed. Warington (1926) studied 
the effects of boron deficiency on the anatomical structure of Vicia faba 
and found that if boron were not supplied in quantities greater than 0,08 
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ppm., the root system became thick and stunted, the flower buds withered 
and dropped off, and the injury traveled down the plant from the apex 
toward the root. There was a breaking down of cambium and all nieriste- 
,malic tissue, as well, as of phloem, xylem, and ground parenchyma. Som¬ 
mer and Lipman (1926), in a comprehensive study of mustard, flax. Castor 
bean, sunflower, and barley, supplied photographic evidence of the general 
necessity of boron for higher green plants. By removing the seed remnants 
from the young seedlings they demonstrated that boron was needed early 
in the development of the plant, but that 0.5 ppm. of boron was adequate 
for the first few weeks and in some cases for the life of the plant. Swan beck 
(1927) and McMurtrey (1.929) found that boron was essential for the 
development of tobacco. Plants deprived of it exhibited typical apical 
withering and a tendency to form new branches in the axils of the leaves, 
These abnormal branches withered almost as soon as they were formed., 
Johnston and Dore (1929) demonstrated the necessity of boron for toma¬ 
toes grown in culture solutions. The plants grown in boron-deficient solu¬ 
tions showed a characteristic apical injury as well as unhealthy root devel¬ 
opment and degeneration of conducting tissues. Haas (1930) reported that 
boron was essential for the growth of citrus trees, and that trees deprived 
of it developed abnormal symptoms within two years but were capable of 
recovery when traces of boron were added. Johnston and Fisher (1930), 
by placing tomato plants in boron-deficient solutions at the time of blos¬ 
soming, demonstrated that the element was essential for fruit setting. Only 
one-fourth as many fruits set in the boron-deficient solutions as in the 
controls, and these fruits were covered with darkened areas of dead cells. 

The toxicity of boron in higher concentrations has been frequently 
demonstrated, both by laboratory culture methods and by field experi¬ 
ments, Agulhon (1910) found that wheat seeds could be considerably re¬ 
tarded in germination if they were soaked for six hours in a solution 
containing five grams of boric acid in a liter of water (850 ppm. of boron). 
His work with various agricultural plants brought out the fact that the 
toleration range varied with individual species and with experimental con¬ 
ditions. Thus wheat grown in water cultures was not poisoned by solutions 
containing less than 20 ppm. of boron, whereas wheat, oats, and radishes 
grown in sand cultures showed toxic effects with concentrations as low as 
5 ppm. The greater toxicity of boron in sand cultures he believed to be due 
to surface concentration effects resulting from evaporation. There was 
greater toleration of boron in soil than in sand, a fact which he attributed 
to,the possible fixation of boron by the calcium in the soil in the form of 
insoluble borates. In the soil cultures, differences in toleration were ex¬ 
hibited by different plants, com being poisoned by concentrations above 
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10 ppm., radishes by concentrations above 25 ppm., and peas and vetch 
apparently capable of withstanding concentrations up to 50 ppm. 

A similar variation in toxic effects was observed by Erenchley (1927), 
who found that barley was definitely poisoned by 4 ppm. of boron and was 
sensitive to concentrations as low as 0.4 ppm., whereas peas could endure 
concentrations of from 20 to 40 ppm. Her results indicate a general toxicity 
of boron down to a concentration of 20 ppm., and in many cases lower 
concentrations. Swanbeck (1927) reported that a concentration of 68 ppm. 
of boron as boric acid was toxic to tobacco grown in nutrient solutions. The 
work of Codings (1927) on the soy bean presented additional evidence for 
the toxic effect of boron on germination of seeds and also for the greater 
toxicity of the element in sand than in soil cultures. He reported a simi¬ 
larity in the toxicity of potassium borate, sodium borate, and boric acid 
that indicated that the concentration of boron in the culture solution was 
the controlling factor in toxicity. Johnston and Dore (1929) in their work 
on tomatoes reported toxic symptoms with solutions containing 5.5 ppm. 
of boron. Haas (1929) found that 6 ppm. of boron was toxic to lemon and 
orange seedlings grown in HoaglancFs solution, and that concentrations 
above 50 ppm. in irrigation water were highly toxic to lemon trees grown 
in soil. An ash analysis of the affected plants showed a decrease in calcium 
content and an increase in potassium content compared with the control 
plants. He reported that ferric sulphate had an ameliorating influence on 
this boron poisoning and suggested that the effect might be of a catalytic 
nature or due to precipitation. 

A great number of field experiments have also been reputed on boron 
toxicity. These experiments have largely been stimulated by the destruc¬ 
tion of citrus orchards by boron impurities in irrigation water (Kelley and 
Brown, 1928), and by the failure of the potato crop in 1919 as a result of a 
borax impurity in the newly exploited potash fertilizers obtained from the 
Searles Lake deposits (Blair and Brown, 1921). Blair and Brown (1921) 
found that the potato yield is decreased to one-half by an application of 
100 pounds of borax to an acre, to one-fourth by 200 pounds, and to one- 
twentieth by 400 pounds. They also reported that an application of 5 
pounds per acre seriously retarded the growth of com. Skinner and Allison 
(1923) found that cotton was seriously injured by an application of 20 
pounds to an acre. Skinner, Brown, and Reid (1923) reported that corn 
and beans were more susceptible to borax injury than were potatoes, and 
that an application of 10 pounds to an acre was sufficient to decrease the 
germination of bean seeds by 50 per cent. 

The symptoms of boron toxicity in general differ from those due to its 
absence, in 1 that the signs of injury appear firstaf the base of the plant, and 
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travel progressively upward, whereas in boron deficiency the first signs of 
injury occur at the meristematic apices. Toxicity is evidenced by the de¬ 
struction of chlorophyll, and also crinkling, burning, and marginal curling 
of leaves. Haas (1,929) reported symptoms of toxicity in lemon to consist 
of chlorosis, marginal burning, mottling, and the formation of resinous 
spots on, the ventral surfaces of the leaves, followed by their early abeiV 
sion. He stated, however, that there were no changes in the vascular 
anatomy as reported by Warington (1926) for broad beans grown in boron- 
deficient solutions. Codings (1927) reported similar symptoms for the soy 
bean, remarking that, although the injury advances progressively up the 
plant, it never appears in the young, actively dividing tissue. 

The data are less uniform in regard to stimulation effects which boron 
produces when present in optimum concentrations. Agulhon (1910) found 
that there was a marked increase in the growth of higher plants in definite 
optimum concentrations of boric acid. He described the effect as repre¬ 
sented by a curve, at first ascending under the influence of minute concen¬ 
trations, up to an optimum concentration, then descending under the 
influence of toxic concentrations to a lethal concentration at which any 
growth is impossible. He found that the optima differed with different 
plants, that for wheat lying between 2.5 and 10 ppm. of boron. No definite 
optimum could be found for vetch, all the concentrations which were non- 
toxic producing equal growth. Because of the low concentrations at which 
optimum growth occurred, Agulhon classed boron as a catalytic element. 

The curve described by Agulhon has been substantiated by the work of 
later investigators. For a number of plants, definite concentrations of boron 
have been found to produce a marked increase in growth, irrespective of 
whether or not the element has been proved to be essential. These concen¬ 
trations may be considerably higher than those which are sufficient to 
prevent visible symptoms of boron deficiency. Such concentrations have 
frequently been called stimulating; but whether this phenomenon is truly 
stimulation, by which we imply supra-normal metabolism, or rather simply 
a high growth rate due to an optimum concentration of a nutrient sub¬ 
stance, is questionable. Brenchley (1927) reported that peas exhibited opti¬ 
mum growth in 2 ppm. of boron, and yellow lupines in 3.5 ppm. Brenchley 
and Warington (1926) found that 0.4 ppm. of boron was stimulating to 
Vicia faba , Collings (1927) found that the dry weight of soy beans grown 
to maturity in nutrient solutions was increased by the addition of about 
2.5 ppm. of boron and that this stimulation was greater when the boron 
was applied as boric acid than when it was applied as the borate. This in¬ 
crease in the dry, .weight was always accompanied, however," by symptoms 
of toxicity in the leaves, and no such stimulation was observed when'the, 
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plants were grown in soil or sand, nor when plants in the seedling stage 
were used as experimental material. Swanbeck (1927) found 2 ppm. of 
boron favorable for tobacco, and McMurtrey (1929) reported 0.5 ppm. 
as optimum for the same plant. 

Several cases have been reported of plants which can apparently com¬ 
plete their development in the absence of boron, and which exhibit no 
stimulation effects when it is present. Agulhon (1910) was unable to find 
any favorable result when boron was added in the form of small traces of 
boric acid to cultures of yeast, Aspergillus, and Bulgarian ferment. This 
work, as well as that of Brenchley and Thornton (1925) on Bacillus radi- 
cicola , seems to indicate a lack of sensitivity on the part of lower plants 
toward the presence of boron in small quantities. Agulhon (1910) found 
that vetch was insensitive to any fluctuations in boron concentration be¬ 
low the toxic range, Warington (1923) reported that barley was able to 
attain optimum growth without the addition of any boron to the nutrient 
solution, and Brenchley (1927) stated that below the toxic range barley 
grew equally well in all concentrations down to 0.02 ppm. These results 
may indicate that some of the higher plants cannot be stimulated by boron, 
or they may mean that the optimum concentration for these plants is ex¬ 
tremely low, and may be produced by the minute traces of the element 
carried as impurities in the nutrient salts employed. 

The experiments described in this paper were undertaken with the pur¬ 
pose of studying various aspects of the physiological effects of boron on the 
wheat plant. The work was done in the laboratory of plant physiology of 
Columbia University under the supervision of Dr. S. F. Trelease, to whom 
the author is indebted for his interest and assistance. 

METHODS 

The experiments were of two types—the one, testing the effect of boron 
compounds in single salt solutions on the root growth of very young seed¬ 
lings, and the other, upon the development of wheat plants grown in nu¬ 
trient solutions during a period of nine weeks. In the seedling experiments 
the plants were exposed to the culture solutions for four days. Seeds of pure 
strain Marquis wheat were soaked in distilled water for three hours, 
drained, and rinsed thoroughly to remove dust and mould spores. They 
were then planted with forceps on moist filter paper in large glass culture 
dishes. Each seed was placed with the grooved side downward, and during 
this process obviously diseased or abnormal seeds were discarded. After 
about twenty-four hours, or an interval sufficient to allow the production 
of a root growth of six millimeters, uniform seedlings were selected and 
transferred to the culture solutions. 
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The solutions were prepared by dissolving a weighed amount of the re¬ 
quired salt and diluting to a given concentration. The values for these solu¬ 
tions are stated throughout the paper as gram molecules per liter, gram 
atoms per liter, or as parts per million of solution. At first, the water for 
these experiments was distilled in a Barnstead still, but later it was found 
necessary to redistill through quartz condensers in order to obtain uni¬ 
formity of results. 

The culture vessels (Trelease and Trelease, 1926) consisted of Pyrex 
glass beakers of two sizes, the smaller of 300 cc. and the larger of 600 cc. 
capacity. Paraffined bobbinet was fastened over the tops of the smaller 
beakers with paraffined linen thread. The smaller beakers were then in¬ 
serted in the larger ones, and the solutions were poured into these pairs of 
beakers until both the inner and the outer were filled up to the level of the 
bobbinet. 

The seedlings were then transferred from the germinating dishes with 
forceps and placed so that their roots extended down through the bobbinet 
into the culture solution. Twenty-five seedlings were grown in each beaker, 
and duplicate cultures were used for each concentration, so that data for 
the growth of fifty seedlings were provided in each experiment, With each 
series one set of controls was grown in distilled water, and two sets in a 
standard, three-salt nutrient solution containing 0.02 m calcium nitrate, 
0.02 m magnesium sulphate, and 0.02 m potassium acid phosphate. 

The beakers were covered with watch glasses and transferred to a ro¬ 
tating table in a dark, thermostatic chamber (Trelease, 1925), where they 
were kept at a temperature of 19° C. for four days. At the end, of this time 
the seedlings were removed, measurements of the central primary root 
were made, and the mean growth increment for the set was calculated. 

Throughout the experiment care was taken not to introduce any im¬ 
purities into the solutions. All beakers, germinating dishes and graduates 
were washed in hot, soapy water, rinsed several times in tap water, and 
finally dipped in hot, distilled water before use. 

In the long-time experiment, the plants were grown for nine weeks in a 
standard nutrient solution to which varying concentrations of borax or 
boric acid were added. The standard solution contained 0.01 m potassium 
acid phosphate, 0.005 m magnesium sulphate, 0.005 m calcium nitrate, and 
0.00001 m ferrous sulphate. The seeds used were Marquis variety (1930, 
Saskatchewan) and they were germinated as in the previous experiments. 
At the end of twenty-four hours the seedlings were transferred to enamel- 
ware pans. These pans were arranged on the same principle as the beakers 
in the seedling experiments. A smaller one, covered with bobbinet, was 
^^paceddhsideof a'larger, and the two were filled with distilled water up to 
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the level of the bobbinet cover. The seedlings were grown for four days in 
these pans and were then transferred to the culture vessels. This use of 
enamel-ware pans is not recommended unless the surface of the enamel is 
entirely free from cracks or other imperfections. It was found in several 
cases where chipping of the enamel had occurred that the underlying 
metallic substances were dissolved by the distilled water and were highly 
toxic to the roots of the seedlings. In subsequent experiments Pyrex oven- 
ware pans have been employed. 

The culture vessels consisted of glazed crocks of 7500 cc. capacity. 
These crocks were obtained from the General Ceramics Company and 
were composed of “chemical stone-ware.” Each crock was covered with a 
cement lid perforated with five holes into which were fitted corks similarly 
perforated with five small holes. The lids and the corks were both well 
coated with paraffin. The crocks were filled with the solutions and the 
seedlings slipped through the perforations and secured with cotton so that 
the shoot extended above the surface of the lid while the roots were sus¬ 
pended in the solution underneath. 

Thirteen different solutions were used—one to which no boron was 
added, six to which it was added in the form of boric acid, and six to which 
it was added in the form of borax. Two complete series were grown with 
duplicate solutions; but in one series the culture solutions were renewed 
every week, and iri the other they were unrenewed. To the unrenewed so¬ 
lutions distilled water was added each week to replace the volume lost 
through evaporation and transpiration. Since the effect of the absence of 
boron was one of the points under consideration in this experiment, care 
was taken to use salts of high, tested purity, and the distilled water used 
was freshly prepared in a new, steam heated Barnstead still. 

The crocks were mounted on three rotating tables in the greenhouse 
and exposed to prolonged illumination by means of one 1000 watt Mazda 
lamp suspended over each table and turned on from about 3:30 to 10:00 
p. m. The temperature in the greenhouse was kept fairly uniform, seldom 
fluctuating above 25° C. or below 18° C. and for the most time remaining 
well within these limits. Atmometer readings were kept to measure the 
evaporation conditions prevailing during the experiment and to check the 
uniformity of these conditions for the three tables. These readings’, ob¬ 
tained from Livingston spherical atmometers, indicated a mean evapora¬ 
tion rate of 19 cc. a day. As an additional precaution to insure environ¬ 
mental uniformity, the crocks were shifted from one table to another each 
week. At the end of nine weeks the plants were harvested and examined 
for general growth conditions. The tops of the individual plants and the 
roots of all the plants in each culture, collectively, were stored in separate 
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jxianila bags until they became air-dry. They were then dried in an oven at 
100° C. for twenty-four hours and weighed. 

RESULTS AND DISCUSSION 

At first a number of experimental series were tried in which young seed¬ 
lings were grown for four days in various boron solutions, and the root 
elongation was used as a criterion of general growth conditions. This meth¬ 
od was found by Trelease and Trelease (1925) to be a simple method of es¬ 
timating quantitatively the effects of certain solution conditions on plant 
growth. The general results obtained with this method showed a striking 
similarity to the data secured later by taking the dry weights of plants 
grown in nutrient solutions over a period of nine weeks. 

Effects of boron on the growth of very young seedlings 
The toxic effects of boron on wheat roots . A number of tests were made to 
determine the effect of various boron compounds, the ranges of toxic con¬ 
centrations, and the stimulating concentrations, if present. At first borax 
was used as a source of boron (table 1). Later, experiments were tried with 

TABLE 1 

Growth of wheat roots in solutions containing varying concentrations of borax. Growth values represent 
the actual growth increment in each of two duplicate cultures and also their average growth expressed 
as a percentage of the growth in the standard three-salt solution. The values for the average growth in 
distilled water for the series represented in this table were 67, 69, and 71 per cent of the growth in the 
standard three-salt solutions. 


CHUM UOLBOULttS 
OF BORAX 

Ml LITKlt 

GRAM ATOMS 

OF BORON 

Mill HTItU't 

GROWTH 

1A 

mm. 

IB 

i mm. 

Per 

cent 

1A 

mm. 

IB 

mm. 

Per 

cent 

Avn. 

Per dent 

0.000001 

0.000004 

66 

63 

77 

_ 


— 

77 

0.00001 

0.00004 

82 

81 

103 

71 

74 

87 

95 

0.0001 

0.0004 

104 

106 

113 

99 

95 

11.5 

114 

0.0002 

0.0008 

93 

97 

119 

— 

— 

— 

119 

0.00045 

0.0018 

85 

101 

116 

— 



116 

0.001 1 

0.004 

48 

48 

60 

39 

60 

60 

60 

0.0025 

0.01 

20 

20 

25 

— 

— 

— 

25 

, 0.004 

0.016 

9 

10 

13 

— 



13 

\0,0063 

0.0252 

6 | 

2 

5' 

— 

— 

— 

5 

jOM 

0.04 

2 

1 

3 

— 


— 

3 

■jo.l 

0.4 

0 

0 

0 

— 

— 

— 

0 


boric acid (table 2) and potassium borate (table 3) in order to determine to 
what extent the effects observed in the borax series might be attributed to 
the presence of boron. The data for these three sets of experiments have 
been plotted in figure 1, in which growth is expressed in percentage of the 
toot elongation occurring in the standard, three-salt solution, and the con- 
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centrations are based on a common scale—the number of gram atoms of 
boron per liter of solution. One gram atom of boron weighs 10.8 grams. 

TABLE 2 

Growth of wheat roots in solutions containing varying concentrations of boric acid . Growth values repre¬ 
sent the actual growth increment in each of two duplicate cultures and also their average growth ex¬ 
pressed as percentage of the growth in the three-salt control. The growth values obtained in distilled 
water for these experiments were 73, 95, 89, and 81 per cent of the growth in the three-salt solutions. 


GRAM MOLECULES OP 


BORIC ACID OR GRAM 
ATOMS OF BORON 

PER LITER 

1A 

mm. 

IB 

mm. 

Per 

cent 

2A 

mm. 

2B 

mm. 

Per 

cent 

3 A 
nun. 

3B 

mm. 

Per 

cent 

Avc. 
Per cent 

0.00001 

68 

71 

76“ 

65 

75 

90 

.— 

— 

— 

90 

0.0001 

69 

73 

77. 

77 

73 

97 

60 

61 

90 

94 

0.0005 

61 

74 

99 

72 

72 

92 h 

— 

— 

— 

96 

0.001 

72 

74 

78“ 

64 

68 

97 

74 

74 

95 b 

96 

0.00215 

70 

60 

93 

— 

— 

— 

— 

— 

— 

93 

0.00463 

52 

47 

71 


— 

— 

— 

— 

— 

71 

0.005 

44 

35 

59 

— 

— 

— 

— 

— 

—- 

59 

0.01 

31 

31 

34 a 

28 

26 

39 

—- 

— 

— 

39 

0.0215 

11 

11 

16 

— 

— 

— 

— 

— 

— 

16 

0.04634 j 

1 

1 

1 

— 

— 

— 

— 

— 

— 

1 

0.1 j 

0 

0 

0 

— 

— 

— 

— 

— 

— 

0 


a Because of abnormally high values for the nutrient control in this series, it is believed that 
the percentages for these concentrations are too low. They have, therefore, been omitted in calcu¬ 
lating the average. 

b Values obtained by using double the number of experimental plants—i.e., four beakers with 
twenty-five seedlings in each. 


TABLE 3 

Growth of wheat roots in solutions containing varying concentrations of potassium borate. Growth values 
represent the actual growth increment in each of two duplicate cultures and also their average growth 
expressed as a percentage of the growth in the three-salt control. The average growth in distilled water 
in this series was 87 per cent of the growth in the three-salt solution. 


GRAM MOLECULES 

OF POTASSIUM 

BORATE PEE 

LITER 

GRAM ATOMS 

OF BORON 

PER LITER 

GROWTH 

1A 

ram. 

IB 

mm. 

Per 

cent 

0.00001 

0.00004 

68 

65 

87 

0.0001 

0.0004 

87 

89 

114 

0.0002 

0.0008 

96 

98 

126 

0.00045 

0.0018 

90 

95 

121 

0.001 

0.004 

60 

64 

: ■ ■. so 

0.0025 

0.01 

11 

10 

14" 

0.01 

0.04 

0 


0 


From the tables and the curves plotted in figure 1 it is evident that the 
three compounds have a decidedly toxic effect when present in concentra- 
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tions of more than 0.005 gram atom of boron per liter. When the curves 
are thus plotted on the basis of equivalent boron concentrations, the simi¬ 
larity of the toxic ranges of the three substances is striking. All three 
curves at the concentration of 0,002 gram atom of boron per liter drop 
sharply and follow distinctly similar courses. A reduction of approximately 
40 per cent of growth was obtained in all three cases at a concentration 



Fig, 1. Elongation of wheat roots in solutions of sodium borate, potassium borate, 
and boric add. Ordinates represent percentages of elongation for the standard, three- 
salt control Abscissas represent gram atoms of boron per liter. 


containing 0,005 gram atom of boron per liter or 54 ppm, of boron; this 
concentration was supplied by 0.005 m boric acid, 0,00125 m'.borax* and 
0,00125 m potassium borate. A concentration providing 0.04 gram atom of 
boron per liter (400 ppm.) completely inhibited growth in all three cases. 

To further check the similarity in the toxic activity of these com- 
pounds, a series was tried using a constant concentration of boron (0,1744 
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grams or 0.016 gram atom of boron per liter) obtained by mixing borax 
and boric acid in varying proportions. The results of this experiment 
(table 4 ) show that there are relatively small differences in the toxic effacts, 
although the pH values range from 6.4 to 8.8. Borax appears slightly more 
toxic than boric acid, an observation indicated also by the relative posi¬ 
tions of the curves in figure 1. The increase in growth between pH 6.6 and 
8.0 appears to be significant. This may indicate a slight conditioning effect 
of hydrogen-ion concentration upon the degree to which boron toxicity 
may manifest itself. Or, if the boron toxicity is assumed to be constant, it 
indicates that this range of hydrogen-ion concentrations is less toxic than 
are higher and lower hydrogen-ion concentrations. 

TABLE 4 

Growth of wheat roots in solutions containing 0.1744 grams of boron per liter obtained with mixtures 
of borax and boric acid in varying proportions. The value for the distilled water cultures was 83 per 
cent of the growth in the three-salt controls. 


GRAM MOLECULES OF 
BORAX PER 

LITER 

GRAM MOLECULES OF 
i BORIC ACID 

j PER LITER 

GROWTH 

pH 

VALUES 

1A 

mm. 

IB 

mm. 

Per 

cent 

0.00001 

0.0160 

11 

11 

15 

6.4 

0.00005 

0.0158 

14 

15 

21 

6.6 

0.0001 

0.0156 

15 

15 

21 

7.0 

0.0005 

0.0140 

17 

18 

25 

7.7 

0.001 

0.0120 

16 

16 

22 

8.0 

0.0025 

0.0060 

9 

9 

13 

8.6 

0.0035 

0.0020 

7 

7 

10 

8.8 


In studying the toxicity of boron, the question arose as to whether this 
was an effect such as one might expect in any single-salt solution, or wheth¬ 
er it was of a different nature. Osterhout (1908) demonstrated that single¬ 
salt solutions were toxic, and that the toxicity of such solutions in most 
cases might be overcome by the addition of another salt. Later extensive 
work on antagonism has indicated that the toxicity of many cations may 
be overcome by the addition of some other cation, and that calcium is par¬ 
ticularly effective in such antagonism (McCool, 1913; Osterhout, 1922). 
Agulhon (1910) reported that the concentrations of boric acid which he 
used were not so toxic in soil as in sand cultures; and he proposed, as one 
possible explanation, the fixation of boron in the soil in the form of insolu¬ 
ble borates of calcium. Brenchley and Warington (1926), on the other 
hand, found that enough boron could be obtained from the relatively in¬ 
soluble borates of cobalt and calcium to depress the growth of Viciafaba, 
This question suggested an experiment to test whether calcium is ef¬ 
fective in antagonizing boron toxicity. At first an attempt was made to 
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add varying concentrations of calcium nitrate to a 0*01 in solution of bor¬ 
ax; but it was found that, even when the calcium, nitrate was diluted to a 
0.000001 in concentration, precipitation occurred. Test experiments were 
then made to find a suitable working concentration of borax that would lie 
toxic, and still not cause precipitation of the calcium. A 0,004- m solution 
of borax (0.01,6 gram, atom of boron per liter) was finally chosen, and to 
this concentration were added varying amounts of calcium nitrate. The re¬ 
sults of this experiment (table 5) seem to indicate an absence of any sign,! 11- 

table 5 

Growth of wheal roots in a toxic, 0.004 m concentration of borax to which varying concentrations of 
calcium nitrate have been added. 


Git,AM MOLECULES 

OF CALCIUM 

NITRATE PER 

LITER 

i GROWTH 

1A 

mm. 

IB 

mm. 

Per 

cent 

2A 

mm. 

2B 

min. 

Per 

cent 

0,000001 

11 

10 

17 

7 

7 

10 

0.00001 

ii 

11 

17 

10 

10 

14 

0.0001 

10 

12 

17 

9 

9 

12 

0.001 

8 

6 

11 

7 

7 

10 

0.01 

3 

3 

5 

4 

3 

6 

0.1 

0 

0 

0 

1 

1 

I 


Growth of wheat roots in a toxic , 0.0196 m concentration of boric acid to which varying concentrations 
of calcium nitrate have been added. 


GRAM MOLECULES 

OF CALCIUM ; 

NITRATE PER 

LITER 

I GROWTH 

1A 

mm. 

IB 

mm. 

For 

cent 

0.000001 

7 

9 

10 

0,00001 

7 

9 

10 

0.0001 

9 

10 

12 

0.001 

9 

13 

13 

0.01 

11 

13 

14 

0.1 

5 

6 

7 


cant degree of antagonism existing between calcium and boron, and an 
additive toxic effect with the higher concentrations of calcium. Similar 
results were obtained (table 5) when calcium nitrate was added, in varying 
amounts, to a 0.0196 m solution of boric acid (0.0196 gram atom of boron 
per liter). It is apparent from these data that borax and boric acid are de¬ 
finitely toxic in concentrations that are too low to cause precipitation of 
calcium, and that there is no antagonism between calcium and either of 
these substances. 

A similar experiment on possible antagonistic effects was suggested by 
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the report by Haas (1929) that iron, added to a culture solution containing 
7.5 ppm. of boron, materially decreased the toxic action of boron on citrus 
seedlings. Culture solutions were prepared which contained 0.0025 m po¬ 
tassium borate (0.01 gram atom of boron per liter) with the addition of 
varying concentrations of ferrous sulphate. When concentrations of more 
than 0,001 m ferrous sulphate were added to the boron solution, a dark 
green precipitate was formed, and in the 0.001 m solution an orange pre¬ 
cipitate was produced. From table 6 it can be seen that the only case in 
which there is an increase of growth over that of the culture supplied with 
boron alone is in the 0.001 m solution of ferrous sulphate—the highest con¬ 
centration used and the only one in which precipitation occurred. In this 
instance the decrease in toxicity of the solution is apparently due to the 
removal of a certain proportion of the borate ions by precipitation. Mellor 

TABLE 6 

Growth of wheat roots in a 0.0025 m solution of potassium borate to which were added varying con¬ 
centrations of ferrous sulphate. The growth in distilled water was 68 per cent of the growth in the 
three-salt control . 


GRAM MOLECULES 

OF FERROUS 

SULPHATE PER 

LITER 

GROWTH 

1A 

mm. 

IB 

mm. 

Per 

cent 

0.000000 

20 

17 

21 

0.000001 

20 

17 

21 

0.00001 

13 

13 

15 

0.0001 

16 

19 

20 a 

0.001 

32 

26 

34 a 


a Concentrations of ferrous sulphate higher than 0.001 m caused the formation of a blue- 
green precipitate and so were not used. In the 0,001 m concentration an orange precipitate formed 
and the 0.0001 m solution was tinged with yellow. 


(1924) has recorded the formation of ferrous borate in this way by double 
decomposition with borax and a ferrous salt solution. There is no evidence 
of any true antagonism existing between iron and boron. 

From these experiments it would seem that the toxicity of boric acid 
and the borates is a special effect characteristic of the boron compounds. 
It depends directly upon the concentration of boron, irrespective of any 
balance existing between boron and other substances in the nutrient me¬ 
dium. This casts an interesting light on the conception of boron toxicity. 

It is to be expected that boron in single-salt solutions should be toxic, 
but the curious fact is that it is less toxic under such conditions than are 
most of the so-called “nutrient” elements. Figures collected from papers 
published by Trelease and Trelease (1926), Barton and Trelease (1927), 
and Eisenmenger (1928) indicate that, in single-salt solutions, manganese 
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chloride, magnesium nitrate, calcium nitrate, and potassium acid phos¬ 
phate are more toxic than any of the boron compounds used in the experi¬ 
ments described above. A 0.006 m solution of magnesium nitrate permitted 
8 per cent as much growth as the control solution, a 0.005 m solution of 
manganese chloride permitted 2 per cent, and a 0.006 in solution of calcium 
nitrate permitted 31 per cent, whereas an equivalent concentration of 
boron in any of its various compounds permits 60 per cent as much growth 
as the control. Trelease andTrclease (1926) obtained a growth of 77 per 
cent in a 0.006 m solution of potassium nitrate, while Eisenmenger (1928) 
found a growth of only 37 per cent of the control in the same concentration 
of potassium acid phosphate, indicating that the toxicity of these metallic 
salts in simple solutions is conditioned by the anion constituent of the salt. 
A comparison of boron with these other nutrient elements may be safely 
made on the basis of these figures because the methods employed in the 
boron experiments were the same as those used by these previous workers, 
and the experimental material was wheat in each case. 

All of these authors found that the toxicity of these salts is greatly re¬ 
duced when, other salts are added, and have thus demonstrated antago¬ 
nism between various pairs of ions. No such relationships are observable in 
the results obtained with boron. The toxicity remains practically constant, 
irrespective of the form of the boron compound; no antagonism exists be¬ 
tween calcium or iron and boron, and as will be shown, later in the long¬ 
time experiments, the toxicity in a balanced nutrient solution is practically 
the same as that in a single-salt solution. 

Optimum boron concentrations for root growth of seedlings. From tables 
1, 2, and 3, and figure 1, it is apparent that there is an optimum range of 
boron concentrations below which there is a gradual decrease in growth 
with decreasing concentration, and above which any increase in concentra¬ 
tion causes a decided drop in the growth rate as toxicity becomes an im¬ 
portant factor. This range includes concentrations of boron between 
0.0002 and 0,002 gram atom of boron per liter or between 2 and 20 ppm., 
and is the same for all three boron compounds. 

The amount of growth produced in this optimum range of boron con¬ 
centrations, however, is decidedly different with the boric acid and the two 
alkaline borates. The growth in the optimum boric acid concentrations, 
although it exceeds that in distilled water, does not surpass the growth in 
the three-salt, standard solution. In the optimum concentrations of the al¬ 
kaline borates, on the other hand, the growth values indicate marked stim¬ 
ulation, A study of the hydrogen-ion concentration in these optimum 
ranges indicates that the, best growth in the alkaline borates occurs .at 
about pH 8.5, whereas the optimum growth in the boric acid cultures oc¬ 
curs at pH 6,8, ' 
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A question here presented itself as to whether the borate ion is stimu¬ 
lating in itself, under the conditions of these experiments, or whether the 
increase in growth, found here only in the cultures containing the alkaline 
borates, might not be due simply to the alkalinity of the medium. In order 

TABLE 7 

Growth of wheat roots in solutions of sodium carbonate, sodium bicarbonate, and sodium chloride. 
The distilled water values for the three series were respectively 88,87, and 90 per cent of the growth 
in the three-salt control. 


GRAM MOLECULES OF 
SODIUM CARBONATE 

PER LITER 

GROWTH 

pH 

VALUES 

1A 

mm. 

IB 

mm. 

Per 

cent 

0.000005 

61 

70 

88 

7.0 

0.00005 

76 

79 

104 

7.2 

0.00007 

81 

80 

108 

7.6 

0.00014 

86 

83 

113 

8.8 

0.00019 

90 

84 

116 

8.8 

0.0005 

94 

94 

125 

8.8 

0.005 

1 

1 

1 

8.8 

GRAM MOLECULES OF 

GROWTH j 

pH 




SODIUM BICARBONATE 

1A 

IB 

Per 

VALUES 

PER LITER 

mm. 

mm. 

cent 


0,0001. 

70 

68 


6.6 

0.0005 

85 

89 

114 

7,1 

0.001 

83 

87 

113 

7.6 

0.002 

65 

67 

103 

7.8 

0.005 

61 

59 

94 

8.2 

0.01 

30 


39 

8.4 

0.1 

0 

0 

0 

8.4 

GRAM MOLECULES OF 

■‘.'GROWTH 

pH 




sodium; chloride 

J.A 

IB 

Per 

VALUES 

PER LITER 

mm. 

mm. 

cent 


0.00001 

75 

78 

96 

6.6 

0,0001 

75 

80 

97 

6,6 

0.001 

73 

80 

96 

6.6 

0.005 

70 

70 

88 

6,6 

0.01 

57 

57 

71 

6.6 

0.05 

2 

3 

4 

6.6 

0.1 

0 

0 

0 

6.6 


to test the effect of other alkaline salts on the growth of wheat, two experi¬ 
ments were made with solutions of sodium carbonate and sodium bicar¬ 
bonate, and a third with sodium chloride, for purposes of comparison* 
The results are shown in table 7. In figure 2 the growth values for these 
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three sets of cultures are plotted with the values for sodium borate, using, 
as a common basis, the sodium concentration of the four compounds. The 
graph and table bring out very clearly the differences in the stimulating 
power of these four sodium salts. With sodium borate there is marked 
stimulation at pH 8.6; with sodium carbonate, at pH 8.8; with sodium bi¬ 
carbonate, a slightly lower stimulation between pH 7.1 and. 7.8. In the case 



Fig. 2. Elongation of wheat roots in solutions of sodium borate, sodium carbonate, 
sodium bicarbonate, and sodium chloride. Ordinates represent percentages of elonga¬ 
tion for the standard, three-salt control. Abscissas represent gram atoms of sodium per 
liter. 

of the neutral sodium chloride, where the pH value for all the concentra¬ 
tions is 6.6, there is no evidence of stimulation apparent. This difference 
between the effects of the alkaline and neutral sodium salts on the growth 
of wheat roots is suggestive of the difference between the results obtained 
withthe alkaline borates and those obtained with boric add—solutions of' 
the latterliaving'abdut the same pH value as solutions of sodium chloride. 
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Effects of boron on wheat plants grown for nine weeks in nutrient solutions 

The difficulty in the interpretation of the stimulation in the experi¬ 
ments dealing with the earliest phases of seedling development lies in the 
fact that the plants are still dependent on inorganic nutrients as well as 
organic food stored in the seed. Inasmuch as a three-salt solution in itself 
might be considered stimulating under these circumstances, it is difficult 
to know whether the distilled water cultures or the three-salt solutions 
should be considered as the controls on which to base stimulation results. 
For this reason plans were made for growing wdieat plants in boron cul¬ 
tures over a longer period of time in order to determine possible stimulating 
effects of the boron compounds with a greater degree of precision. 

In this experiment wheat plants were grown in a standard nutrient so¬ 
lution, to which boron, in the form either of borax or boric acid, was added. 


TABLE 8 

Dry weights of the tops of wheat plants grown for nine weeks in renewed and unrenewed solutions 
containing varying quantities of boron , supplied either as boric acid or borax. 0. 


NO. 

GRAM ATOMS OF 
BORON PER LITER 

PPM. OF 
BORON 

pHi 

RENEWED SOLUTIONS i 

OF BORIC ACID 

1 

UNRENEWED SOLUTIONS 

OF BORIC ACID 

Weight 

mgm. 

pHs 

Weight 

mgm. 

pHa 

1 

None 

0.0 

4.6 

282 ± 8 

5.2 

224 ±5 

5.8 

2 

0.000010 

0.1 

4.6 

240 ± 9 

4.8 

210+5 

5.8 

3 

0.000032 

0.3 

4.6 

288 ±11 

4.8 

216 + 6 

5.8 

4 

0.000100 

1.0 

4.6 

212 ± 6 

4.8 

198 + 6 

5.6 

5 

0.000316 

3.4 | 

4.6 

206 ± 7 

4.8 

219±7 

5.8 

6 

0.001000 

10.8 

4.6 

205 ± 5 

4.8 

215 + 6 

5.7 

7 

0.003160 

< 34.0 j 

4.6 

150 ± 4 

4.8 

196 ±7 

5.5 


NO. 

GRAM ATOMS OF 
BORON PER LITER 

PPM. OF 
BORON 

pHi 

RENEWED SOLUTIONS, ! 

OF BORAX 

UNRE NEWER SOLUTIONS 

OF BORAX 

Weight 

mgm. 

pHa 

Weight 

mgm. 

pHa 

8 i 

0.000010 

0.1 

4.6 

302 ± 6 

5.2 

197 ±5 

5.8 

9 

0.000032 

0.3 

4.6 

354 ± 9 

5.2 

198 ±5 

5,8 

10 

0.000100 

1.0 

4.8 

437 ±12 

5.2 ! 

18S±4 

5.8 

11 

0.000316 

3*4 

4.9 

473 ±15 

5.3 

173 ±3 

5,8 

12 

0.001000 

10.8 

5.4 : 

508 ±18 

5.5 

151 + 5 

5.8 

13 

0.003160 

34.0 

5.9 

407 ± 9 

5.7 

82 ±3 ; „ 

5,8 


a Weight values represent an average obtained from the weights of twenty-five plants; they 
are followed by their probable errors. 

The value plii represents the initial pH of the solution. 

The value pH a in the case of the renewed solutions refers to the pH at the end of one week 
and in the unrenewed solutions to the value at the end of nine weeks. 
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The boron concentrations were selected to include the optimum range pre¬ 
viously demonstrated in the seedling experiments. One set of plants was 
grown in a boron-deficient medium in order to study the effect of a lack of 
boron on wheat, six cultures were supplied with boric acid, and six with 
borax. The boric acid and the borax solutions were made up so that cor¬ 
responding cultures contained equal concentrations of boron. This series 
furnished experimental material for studying the effect of boron deficiency, 


TABLE 9 

Dry weights of the roots of wheat plants grown for nine weeks in renewed and unrenewed nutrient 
solutions containing varying quantities of boron supplied either as boric acid or borax,* 1 


NO. 

GRAM ATOMS OF 
BORON PER LITER 

PPM. OF 
BORON 

pHi 

RENEWED SOLUTIONS 

OP BORIC ACID 

UNRENEWED SOLUTIONS 

OF BORIC ACID 

Weight 

mgm. 

pH 2 

Weight 

mgm. 

pH, 

I 

None 

0.0 

4.6 

21 

5.2 

25 

5.8 

2 

0.000010 

0.1 

4.6 

19 

4.8 

29 

5.8 

3 

0.000032 

0.3 

4.6 

28 

4.8 

26 

5.8 

4 

0.000100 

1.0 

4.6 

19 

4.8 

23 

5.6 

5 

0.000316 

3.4 | 

4.6 

16 

4.8 ! 

25 

5.8 

6 

0.001000 

10.8 

4.6 

18 

4.8 

22 

5.7 

7 

0.003160 

34.0 | 

4.6 | 

13 

4.8 

15 

5.5 


NO. 

GRAM ATOMS OP 
BORON PUR LITER 

PPM. OF 
BORON 

pHi 

RENEWED SOLUTIONS 

OP BORAX 

UNltENEWED SOLUTIONS 

OP BORAX 

Weight 

mgm. 

pHa 

Weight 

mgm. 

pTL 

8 

0.000010 

0.1 

4.6 

32 

5.2 

24 

5,8 

9 

0.000032 

0.3 

4.6 

34 

5.2 

30 

5.8 

10 

0.000100 

1.0 

4.8 

46 

5.2 

35 

5.8 

11 

0.000316 

3.4 

4.9 

59 

5.3 

42 

5,8 

12 

0.001000 

10.8 

5.4 1 

50 

5,5 

38 1 

5.8 

13 

0.003160 

34,0 

5.9 

36 

5.7 

8 

5,8 


a The values represent one twenty-fifth of the total weight of the roots of twenty-live plants. 
The value pH* refers to the initial pH of the solution. 

The value pH s refers to the pH at the end of one week in the case of the renewed solutions, 
and nine weeks in the case of the unrenewed. 

and the comparative stimulation effects of boric acid and borax. It also 
allowed a study to be made of the concentrations at which boric acid and 
borax began to be definitely toxic. By duplication of cultures, an additional 
series was prepared for the purpose of studying the effects of boron concen¬ 
trations in unrenewed solutions as compared with the effects of the same 
concentrations in the primary series in which the solutions were renewed 
weekly, providing a supply of 7500 cc. of nutrient medium for 25 plants 
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every seven days. This experiment furnishes growth data for 650 plants 
grown in twenty-six different nutrient environments. The dry weights ob¬ 
tained from this series are listed in tables 8 and 9, and plotted in figures 3 
and 4. The photographs of plates 1 and 2 show the condition of the plants 
one week before the termination of the experiment, and the final appear¬ 
ance of the plants is described in table 10. 


TABLE 10 


Condition of plants grown in various boron solutions , with respect to flower formation and tillering at 
the time of harvesting* 


BORIC ACID CULTURES 



j RENEWED SOLUTIONS 

UNRENEWED SOLUTIONS 

BORON 

Flowers 

Buds 

Tillers 

Flowers 

Buds 

Tillers 

0.0 

1 

12 

33 

0 

12 

0 

0.1 

0 

8 

22 

0 

15 

0 

0.3 

1 

21 

39 

0 

6 

0 

1.0 

0 

15 

19 

0 

1 

0 

3.4 

0 

15 

21 

0 

5 

0 

10.8 

0 

18 

17 

0 

5 

0 

34.0 

0 

5 

5 

0 

2 

7 


BORAX CULTURES 



RENEWED SOLUTIONS 

UNRENEWED SOLUUTIONS 

BORON 

Flowers 

Buds 

Tillers 

Flowers 

Buds 

Tillers 

0.0 

1 

12 

33 

0 

12 

0 

0.1 

1 

20 

32 

0 

0 

0 

0.3 

1 

23 

40 

0 

5 

0 

1.0 

9 

16 

37 

0 

0 

0 

3.4 

10 

14 

34 

0 

0 

0 

10.8 

14 I 

10 

23 

0 

0 

0 

34.0 

0 

19 

11 

0 

0 

1 


a The term “flowers” in the above table refers to spikes completely emerged from the sheath, 
and the term “buds,” to spikes formed and swollen, but still enclosed within the sheath. 


Comparison of growth in renewed and unrenewed boron cultures . This 
study of the effect of renewal of solutions on the manifestation of boron ef¬ 
fects is of particular significance. In the literature on boron, with the excep¬ 
tion of the work by Warington (1923) and Collings (1927), no mention is 
made of the periodic and complete renewal of culture media. Sommer and 
Lipman (1926) and Johnston and Dore (1929) merely mention the renewal 
of the iron supply. McMurtrey (1929),in his work on the necessity of boron 
for tobacco, states that he did not renew his solutions “because frequent 
renewals tend to delay the manifestation of boron-deficiency symptoms.” 
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The results of the experiment with renewed and unrenewed solutions bring 
out very clearly the discrepancies between data obtained by these two 
methods and the great desirability of renewing solutions in any attempt 
to discover the reactions of plants to known sets of solution conditions. 

As early as the end of the first month there were marked differences in 
the condition of the plants in the two series, consisting chiefly of the rather 
pronounced chlorosis of the plants in the unrenewed series. This chlorosis 
was particularly advanced in the plants in those cultures supplied with un- 



Fig. 3, Growth of tops of wheat plants grown in solutions containing borax and 
boric acid. Ordinates represent dry weights in milligrams. Abscissas represent gram 
atoms of boron per liter. Solid lines Indicate renewed series and broken lines unrenewed 
series* 

renewed solutions containing high concentrations of borax, and the dif¬ 
ference between these cultures and their duplicates in the renewed series 
was particularly marked* It is possible that the chlorosis occurring in the 
unrenewed solutions was due in some part to iron deficiency, and that the 
greater depression of growth and increased chlorosis occurring in the high- 
borax cultures were caused by the further decrease in the availability of 
the iron due to reduced acidity. However, it is just as possible that these 
plants were equally affected by the lack of other nutrients, particularly In 
the highest borax concentration, where a visible, crystalline precipitate 
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lining the jar and encrusting the roots indicated that some nutrient ma¬ 
terial had been made unavailable to the plants. Premature tillering was ob¬ 
served at the end of the sixth week in both of the boron-deficient cultures, 
none occurring in any of the boron cultures until some time later. Even in 
this respect, however, a difference was observable between the renewed 
and unrenewed cultures, for in the unrenewed set every plant exhibited 
early tillering, whereas such tillers were present on only about one-half of 
the plants in the corresponding renewed solution. Moreover, in the case of 
the unrenewed set, these premature tillers died shortly after their forma¬ 
tion, while those in the renewed culture grew normally. 

Similarly an examination of the two sets of curves in figures 3 and 4 
reveals the incompatibility of data obtained by these two methods. In the 



Fig. 4. Growth of roots of wheat plants grown in solutions containing borax and 
boric acid. Ordinates represent dry weights in milligrams. Abscissas represent gram 
atoms of boron per liter. Solid lines indicate renewed series and broken lines unrenewed 
series. 

top growth, for instance, the curves indicate that borax produces greater 
dry weights than boric acid in the renewed cultures, whereas the reverse is 
true in the unrenewed solutions. This may be due to the fact that iron and 
other nutrients are less available in the borax cultures because of their 
lower acidity. Another striking difference is seen in the fact that those 
borax cultures which are most stimulating in the renewed series (3.4-34 
ppm. of boron) exhibit the greatest toxicity in the unrenewed series. 

The plants grown in the highest concentration of boric acid are also 
distinctly different in the two series. In both series, renewed and unre¬ 
newed, the dry weights of the plants indicate a decrease in growth as the 
margin of toxicity is approached. But in the renewed series this decrease 
in weight of the plants in the highest concentration of boric acid is shown 
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by the photographs of plate t to be accompanied by visible chlorosis and 
depression in growth, whereas in the unrenewed solutions the correspond¬ 
ing culture looks the best of the boric acid series. A similar discrepancy be¬ 
tween the fresh weight or appearance of the plant and the dry weight has 
been described by Agulhon (1910) as characteristic of plants supplied with 
boric add in amounts exceeding the optimum, and attributed to “over- 
mineralization.” The photographs of the series (plates 1 and 2) emphasize 
the difference in the results obtained by renewed and unrenewed solutions, 
and the description of the condition of the plants when harvested (table 
10) yields further confirmation from the aspects of vegetative development 
and maturity. In no case had a flower spike completely formed and. e- 
merged from, the sheath in any of the unrenewed solutions. In the renewed 
solutions there was one case iti the boron-deficient control, one case in the 
boric add cultures and thirty-six cases in the borax solutions. If spikes 
still enclosed in the surrounding sheath be included in the estimation of 
flowering, the unrenewed cultures showed fifty-one cases compared with 
two hundred and thirty-three cases in the renewed scries. The total num¬ 
ber of normal tillers in the unrenewed series was eight, compared with three 
hundred and thirty-three in the renewed series. 

Growth in the boron-deficient controls. In these control cultures great care 
was taken not to introduce boron into the solutions through any chance 
contamination. The water used was always freshly distilled before the cul¬ 
tures were made up, and the salts used were of the highest grade obtainable 
commercially, Johnston (1928) discussed the problem of the introduction 
of boron into nutrient solutions from glazed earthen-ware jars and Pyrex 
glassware. New glazed jars afforded enough boron to supply the needs of 
tomatoes, but after the jars had been used several times, the amount of 
boron that was leached out by the solution was insufficient to prevent the 
appearance of boron-deficiency symptoms. The jars used in the present ex - 
periment were well seasoned, having been previously used in culture ex¬ 
periments. There is, of course, the possibility of contamination through the 
use of Pyrex bottles in which the stock salt solutions were stored; but Som¬ 
mer (1927) states that Pyrex, although a boro-silicate, does not yield suf¬ 
ficient boron for the normal growth of at least some plants, 

^The plants grown in the boron-deficient solutions exhibited none of the 
serious symptoms described in the literature by Sommer and Lipman 
(1926), Swanbeck (1927), McMurtrey (1929), Johnston and Dore (1929), 
and Johnston and Fisher (1930). One significant observation was that of 
premature tillering in the plants of the two boron-deficient cultures, and 
no pthers. Abnormal branching has. been described as a boron-deficiency 
symptom by Sommer (1927), McMurtrey (1929), and Johnston and Dore 
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(1929), and is believed to be a response to a disturbance in the apical dom¬ 
inance of the plant clue to typical degeneration of the apical meris'tem. In 
the renewed series the dry weights of roots and tops are lower iii the boron- 
deficient control than in any of the borax cultures. On the other hand, they 
exceed the dry weights obtained in all the boric acid cultures with the ex¬ 
ception of the solution containing 0.3 ppm. of boron. Similar relationships 
with regard to the formation of flow r ers are brought out by table 10. In the 
renewed series, about one-half of the plants in the boron-deficient solution 
are shown to have formed spikes. This proportion is exceeded by the cul¬ 
tures in the optimum range of boric acid concentrations (0.3-10.8 ppm.); 
but curiously enough this proportion is greater than that found for the 
first boric acid concentration—0.1 ppm. of boron as boric acid. The pro¬ 
portion of flowering in the boron-deficient culture is exceeded by all of the 
borax cultures; thus borax had as marked an effect on flower production as 
on dry yields. 

It is apparent from the data of this experiment that the wheat plants 
were capable of developing for at least nine weeks, up to the flowering 
stage, in solutions to which no boron was added. If it is assumed, as seems 
justified from the work of Sommer and Lipman (1926) on a similar grain, 
barley, that minute quantities of boron are indispensable for the growth of 
wheat, it is evident that these traces of boron must have been present as 
impurities in the salts or that they were provided by solution of the culture 
vessels. The fact that the amounts of boron required by cereal grains is ex¬ 
ceedingly small in comparison with those required by the Leguminosae is 
indicated by Warington (1923), Brenchley and Warington (1927), and 
Brenchley (1927), who found that wheat, barley, and rye came to full ma¬ 
turity in solutions supposedly free of boron. At least, these solutions did 
not contain enough boron to allow the full development of broad beans, 
scarlet runner, alfalfa, and crimson, white, and lesser clover. 

Growth in boric acid cultures . Since this long-time experiment was under¬ 
taken with the primary purpose in view of determining whether there are 
differences in the effects of boric acid and borax on the growth of wheat 
plants, it is of interest to compare the results obtained with these two com¬ 
pounds, using the renewed solutions as a basis of study. An examination 
of figure 3 and table 8 indicates that when boric acid was added to the cul¬ 
ture solutions here employed, it induced no significant stimulation of top 
growth, as indicated by dry weights. In one concentration (0.3 ppm. of 
boron), the top weights are very slightly higher than those of the control 
plants grown in the boron-deficient solution, but this difference does not 
exceed the range of possible error and so may not be significant. In every 
other boric add concentration tested, the dry weights of the tops are lower 



24 


BULLETIN OF THE TORREY CLUB 


[VOL. 58 


than those in the control culture. This failure to secure definite indications 
of stimulation above the control with boric acid solutions is interesting, in 
view of the fact that the control, according to the results of Sommer and 
Lipman (1926) with barley, should be considered subnormal because it is 
deprived of an element essential to growth. The superiority of the growth 
in the 0.3 ppm. solution is further suggested by the appearance of the 
plants, as shown in the photographs of plate 1 and by the figures and 
curves for the dry weights of roots (table 9 and figure 4). The figures for 
the dry weights of the roots are somewhat unsatisfactory, since the entire 
root mass of twenty-five plants was weighed as a single unit and the range 
of experimental error is unknown, and also because an error was introduced 
in the higher concentrations by the fact that crystals had precipitated upon 
the surface of the roots and could not be completely removed. However, 
the figures probably do suffice to show the general trend of growth. 

In this experiment, as in those conducted with very young seedlings, 
there is considerable doubt as to whether evidence was obtained of a stimu- 
lating action of boric acid, under the conditions of these tests. Perhaps the 
one sign of any significant stimulation is found in table 10, which shows, in 
the case of the 0.3 ppm. solution alone, an increase in the number of flowers 
formed and a slight increase in the number of tillers. The curve for the 
boric acid cultures, with the one exception of the point representing the 
0.3 ppm. yield, shows a gradual downward trend from the control, as the 
concentration of boric acid is increased. The highest boric acid concentra¬ 
tion (34 ppm. of boron) exerted a definitely toxic effect, as shown by the 
drops in the curves for root and top growth, and by the photograph of this 
culture (number 7) in plate L This result is in keeping with data obtained 
in the young seedling experiments which indicate that a solution contain¬ 
ing 34 ppm. of boron is within the toxic range. 

Growth in borax cultures . The curves for the growth in the renewed solu¬ 
tions of borax and the photographs of the plants grown in these cultures 
(plate 2) leave little doubt as to the stimulation resulting from the addi¬ 
tion of borax in concentrations varying from 1 to 34 parts per million of 
boron to the basic solution employed in this experiment. A study of the 
curves in figures 3 and 4 shows that there is an increase in dry weight with 
increasing concentrations of borax up to an optimum concentration sup¬ 
plying 10.8 ppm. of boron. In this solution the top growth, as evidenced by 
dry weight, is almost twice as great as that in the control, and the root 
growth almost three times as great. Above this point an increase in the 
concentration of boron is accompanied by a decrease in dry yield, as the 
optimum is passed and the range of toxicity is entered. The highest borax 
conceutratio^ msed^ providing 34 ppm. of boron, although it is definitely : 
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above the optimum for growth, nevertheless permits the development of 
healthy, green tops, as well as greater dry weight and a higher proportion 
of flowering than the control. In the renewed borax cultures (table 10) it 
was found that there is an increase in the number of completely opened 
spikes which is correlated with increasing borax concentration until the 
10.8 ppm. concentration is passed. This luxuriant growth in the high borax 
cultures is surprising in that the concentrations used exceed those com¬ 
monly thought of as optimal or even safe. 

Even more surprising, perhaps, than the relatively low toxicity of borax 
is the difference between the results obtained in the borax cultures and 
those obtained in the corresponding boric acid cultures containing equi¬ 
valent gram-atomic concentrations of boron. This difference closely paral¬ 
lels the results based on the root elongation of very young seedlings studied 
in the previous experiments, but it is surprising nevertheless. In the first 
place, the optimum concentrations of boric acid and borax are entirely 
different. In the boric acid curve, with the exception of the point for the 
0.3 ppm. concentration, there is a general downward trend. In the borax 
curve, there is a pronounced rise toward the optimum concentration of 
10.8 ppm., with depression in the higher concentration. In none of the re¬ 
newed boric acid cultures, with the exception of the apparently optimum 
concentration, does the growth equal or exceed that of the control, whereas 
in the borax cultures every tested concentration, including the one which 
supplies only 0.1 ppm. of boron, produces better growth than that in the 
control solution. Agulhon (1910) reported that boric acid solutions con¬ 
taining 2.5 to 10 ppm. of boron were stimulating to wheat grown in sterile 
cultures, but that higher concentrations decreased growth, the concentra¬ 
tion of 20 ppm. being definitely toxic. These figures do not agree with the 
data for boric acid found in the present study. Stimulation here occurs at 
0.3 ppm,, if at all, and all concentrations above this result in a depression 
of growth. Agulhon’s figures do, however, bear some resemblance to the re¬ 
sults here obtained with the borax cultures. 

The results of the long-time experiment bear out the preliminary find¬ 
ings in the seedling experiments, indicating that there is a marked differ¬ 
ence between the stimulating effects of the alkaline and acid borates on the 
growth of wheat. Unlike boron toxicity, which for a given plant is a fairly 
constant function of the boron concentration and is not greatly altered by 
the nutrient balance or the reaction of the solution, the stimulation effects 
observed in these experiments with wheat seem.to be conditioned by the 
hydrogen-ion concentration of the medium. It seems reasonable to dis¬ 
card the possibility that the sodium ion in itself is responsible for the 
stimulation found in the borax cultures, because in the experiments with 
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young seedlings it was found that the neutral sodium chloride failed to 
produce the stimulation which was produced, by the alkaline sodium suits, 
the borate, carbonate, and bicarbonate. Duggar (1920) reported that nu¬ 
trient solutions with higher pH values than those commonly obtained with 
high concentrations of the acid phosphates were favorable to wheal plants, 
particularly when grown under conditions inducing high I ranspiraf hm 
rates. An examination of the pH values for the solutions (table S) used in 
the long-time experiment shows that the boric acid and boron deficient 
solutions all had an initial pH value of 4.6, and. that the borax solutions 
ranged from 4.6 to 5.9. By the time for solution renewal at. the end oi the 
first week, the boron-deficient solutions had shifted to 5.2, all o! the boric 
acid cultures to 4.8, and the borax solutions to values varying from 5.2 to 
5.7. These differences in pH values are apparently correlated with flu* su¬ 
periority in growth of the borax and boron-deficient cultures over the ma¬ 
jority of the boric acid cultures. 

Two possibilities are suggested by these results. The differences be. 

tween the results in the boric acid and borax cultures may indicate that 
the hydrogen-ion concentration serves as a sort of limiting factor for boron 
stimulation in wheat, or that the alkalinity of the borax in itself may be 
the causal factor in this stimulation. If the latter supposition is true, it ap¬ 
pears that a frequently renewed culture .solution having a pH value of 5.5 
is far superior for the growth of wheat to a similar solution having a pi I 
value of 4.8. 

TABLE 11 

The growth of wheat roots in nutrient solutions , the pH values of which wm' varied by using different 
proportions of monobasic and dibasic potassium phosphate * 


KHiPOi, cc. in 

1100 oo. 

IQlPOt, co. in 

1100 co. 

pH 


(iltdWIU 


1A 

inm. 

in 

him, 

A vp. 

nun. 

44.0 

0.0 

4.4 

90 

84 

87 

41.8 

2.2 

5.0 

95 

97 

<>0 

39.6 

4.4 

5.4 

95 

95 

95 

35,2 

8.8 

5.8 

89 

92 

91 

31.8 

13.2 

6.0 b 

85 

88 

84 


a Each solution contained 0.02 m calcium nitrate, 0.02 m magnesium sulphate, and 0.02 m 
potassium phosphate. 

The distilled water values were 77 and 82 mm., the average being 80 ram, 
b Slight precipitation of calcium or magnesium occurred in this solution, 

Some indication that the remarkable difference between the boric acid 
and borax series is primarily due to the difference in the hydrogen-ion con¬ 
centration may be obtained from a subsequent test that was made with 
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very young wheat seedlings. Nutrient solutions were used which contained 
0.02 m calcium nitrate and 0.02 m magnesium sulphate, and varying pro- 
portions of 0.02 m acid potassium phosphate and 0.02 m dibasic potassium 
phosphate. This series afforded a pH range from 4.4 to 6.0, and the results 
(table tl) indicate a slight increase in growth in the cultures with pH val¬ 
ues between 5.0 and 5.8. The results for this experiment add further weight 
to the supposition that lower hydrogen-ion concentration in itself may be 
the important factor. Further work would be necessary, however, using 
solutions in- which the boron factor is kept constant, and at a minimum, 
and the hydrogen-ion concentration varied, in order to prove definitely 
that the alkalinity of these borax solutions is the sole 1 factor responsible 
for the remarkable stimulating effect they exert on wheat. 

SUMMARY 

The following conclusions are derived from observations made on the 
root growth of wheat seedlings supplied with boron solutions during a per¬ 
iod of four days following germination, and also on the development of 
wheat plants in nutrient solutions over a period of nine weeks: 

The degree of the toxicity of boron compounds depended on the con¬ 
centration of the boron in the solution. Potassium borate, sodium borate, 
and boric acid exhibited similar toxicity when the boron concentrations 
which they afforded were equivalent. 

A concentration of approximately 50 ppm. of boron caused a retarda¬ 
tion of 40 per cent in the growth of wheat, and a concentration of 100 ppm. 
inhibited growth almost completely. 

The toxicity of boron was the same whether the element was supplied 
to the plants in the form of a single-salt solution or as a component in a 
balanced nutrient medium. 

No antagonism was evident between boron and either calcium or iron. 

An optimum range of concentrations of sodium borate and potassium 
borate lay between 3 and 20 ppm. of boron. These alkaline borates were 
distinctly stimulating to the root growth of young seedlings, and to the 
development of plants grown for nine weeks (to the flowering stage). The 
optimum concentration of each salt corresponded to about 10.8 ppm. of 
boron. 

Solutions of boric acid, on the other hand, did not stimulate the growth 
of the roots of very young seedlings. A slight stimulating effect, as evi¬ 
denced by dry weights and flower development of the mature plants, was 
noted only in the boric acid solution containing 0.3 ppm. of boron. 

From, the results obtained with very young wheat seedlings grown in 
solutions of alkaline and neutral sodium, salts, and in nutrient solutions in 



28 


BULLETIN OP THE TORREY CLUB 


[VOL. 58 


which the hydrogen-ion concentration was varied by altering the propor¬ 
tions of monobasic and dibasic potassium phosphate, it is apparent that 
alkalinity was an important factor in the stimulation of these seedlings. 
The results of the experiment of long duration indicate a similar superiority 
of lowered hydrogen-ion concentration for wheat plants grown to the [low¬ 
ering stage. The difference between the growth in optimum concentrations 
of the alkaline borates and equivalent concentrations of boric acid, may lie 
due either to the fact that the low hydrogen-ion concentrations of the po¬ 
tassium and sodium borates is the direct cause of stimulation, or that the 
hydrogen-ion concentration of the culture medium serves as a limiting fac¬ 
tor determining the extent to which boron stimulation may manifest itself. 
Most of the evidence secured in this study seems to favor the former alter¬ 
native. 

The results with initially identical renewed and unrenewed solutions 
were so incompatible as to render questionable many of the data on boron 
published from results obtained with unrenewed solutions. 

Department oe Botany 
Columbia University 
New York City 
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Description of plates 

The photographs of plates 1 and 2 show cultures of wheat plants at the end of 
eight weeks of growth in nutrient solutions supplied with varying amounts of boron in 
the form of boric acid and borax. The basic nutrient solution contained 0.01 m KHsPCh, 
0.005 rn MgSO*, 0.005 m CaN0 3 , and 0.00001 m FeSO*. See tables 8,9, and 10. 

Plate 1 

Boric Acid Cultures 

Cultures 1 to 7 were grown in renewed solutions, and cultures 1A to 7A were 
grown in unrenewed solutions. Cultures 1 and 1A are the boron-deficient controls for 
these two series. Cultures 2 to 7 and 2A to 7A represent boric acid concentrations 
providing 0.1 to 34 ppm. of boron. In the renewed series, the best growth is shown in 
culture 3 supplied with 0.3 ppm. of boron. Culture 7 shows boron toxicity. In the un¬ 
renewed series all the cultures are somewhat chlorotic. 

Plate 2 

Borax Cultures 

These cultures were grown in solutions of borax providing from 0.1 ppm. of boron 
(cultures 8 and 8A) to 34 ppm. (cultures 13 and 13A). Cultures 8 to 13, in which the 
solutions were renewed weekly, exhibit marked stimulation. Corresponding cultures 
8A to 13A, in which solutions were unrenewed, exhibit marked chlorosis and depression 
in growth. For the degree of stimulation or depression, see control culture 1 in plate 1. 









effects of boron ON WHEAT 



A review of the American species of Daltonia 

Edwin B. Bartram 
(with plates 3, 4) 

The genus Daltonia was established by Hooker and Taylor in memory 
of their friend, the Rev. James Dalton, Rector of Croft, In Yorkshire, 
whose keen interest in botany and bryology is reflected by a number of 
noteworthy discoveries of rare mosses and flowering plants from this dis¬ 
trict. 

Curiously enough the type species, D. splachnoides (Sm.) Hook. & 
TayL, is isolated in a few scattered localities in Ireland, while elsewhere the 
group is almost entirely confined to elevated tropical regions. In America 
the center of distribution seems to be in Cordilleran regions of Colombia 
and Ecuador, with extensions northward to Mexico and the West Indies, 
eastward to southeastern Brazil and southward to Bolivia and Chile. The 
reported occurrence of D. splachnoides in Mexico and the Antilles is prob¬ 
ably the result of a rather hazy understanding of the type species and its 
American associates. D. gracilis , one of the most widely distributed of the 
American species, is undoubtedly very close to D . splachnoides , but the 
European plant should be, and I think is, clearly separable through the 
more incrassate upper leaf cells, the stronger, more cartilaginous border, 
shorter leaves, and reduced size throughout: at least no transitional forms 
with clearly correlated characters have been observed in any of the Ameri¬ 
can collections that would tend to narrow the gap. 

With, a few notable exceptions the American species are closely Inter¬ 
related and naturally fall into several well marked groups. No obvious dis¬ 
tinctions have been found in either the perigonial or perichaetial leaves, 
the peristome, lid or calyptra, all of which seem to be fairly constant 
throughout the genus. Unfortunately the vegetative characters, which 
have been extensively relied upon to differentiate the species, are rather 
unstable, and although there are undoubtedly reasonable limits within 
which these variations can be accommodated, the question of establishing 
these limits and of evaluating the distinctions has often proved a delicate 
and tedious one. 

Four species are obviously distinct: D, macrotheca by the elongated, al¬ 
most filiform stems with distantly imbricated leaves; D. Jamesoni by the 
large, pellucid quadrate leaf cells and almost percurrent costa; D, lato~ 
limbata by the rounded, incrassate upper leaf cells and the band of long, 
narrow juxta-costal cells extending from mid-leaf to the insertion; and D. 
brevinervis by the linear, incrassate upper leaf cells extending in a central 
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wedge-shaped band to the insertion. Of the remaining species, one group, 
comprising D. longifolia , D. pulvinata, D. hraziliensis , D. aristaia , and D, 
androgyna, may be defined by the essentially fiat leaf margins and rounded 
leaf cells. In this group the lamina is occasionally broadly reilexed here and 
there and very rarely narrowly recurved, but never regularly and consist¬ 
ently revolute as in all but one or two of the remaining species. The leaves 
of D. slenophylla and D, gracilis are sometimes nearly plane, but their smal¬ 
ler size and angular or elongated areolation easily distinguish them from 
those of D. longifolia and its allies, in which the leaf cells are oval and 
rounded. 

Mitten’s key, based on the leaf outline, is helpful as far as it goes; the 
treatment by Brotherus in both editions of Engler and Prantl by subdivi¬ 
sions into arbitrary groups does not do much to clarify the situation. It 
was at the friendly suggestion of Mrs. Britton, (who had already made a 
chronological list of all the American species and studied the West Indian 
collections) and also by means of the loan of the types not represented in 
the herbarium of the New York Botanical Garden, that this revision was 
undertaken. All the Antillean specimens and their manuscript names have 
been referred to South American species. Needless to say this study would 
have been utterly impracticable without the use of the collections which 
Mrs. Britton so graciously placed at my disposal. Dr. Herzog has very 
generously loaned his Bolivian collections, including the types of several 
species, together with several Brazilian specimens and a limited but highly 
interesting series of unnamed collections from Colombia and Bolivia, all 
of which have been incorporated in the present study. Through the kind¬ 
ness of Dr. Renners it has been possible to examine portions of the Mueller 
types which rest in the Botanical Museum at Berlin-Dahlem and Dr. Lind- 
berg has very kindly loaned type material of several South American spe¬ 
cies from the Brotherus herbarium. Such friendly cooperation is deeply 
appreciated and leaves a lasting sense of'gratitude. 


KEY TO SPECIES 


Leaf margin flat 

Upper leaf cells short, oval-rhomboidai, 1:2 or less, seta stoat, propagulae present.. 

1. D, pulvinata 

Upper leaf cells oval, 1:3 or more, often more or less pitted, seta slender, propagulae 


wanting 

Leaves oblong-ligulate, up to 3.5 mm. long.2. Z). longifolia 

Leaves lanceolate, 2,5-3 mm. long 
Areolation dense, upper cells up to 7 x18m, border wide 

Seta 6-12 mm, long. 3. D. hraziliensis 

Seta 4-5 mm. long....4. 12. aristaia 


Areolation lax, upper cells up to 10 X30ju, border narrow . . , .5. D. androgyna 
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Leaf margin revolute 

Leaves laxly imbricated, stems slender and elongated . 6 . D. macrotheca 

Leaves densely imbricated, stems shorter 

Costa ending about mid-leaf, upper cells linear.7. D. brevinervis 

Costa ending -| or more up, upper cells not linear 

Leaves ovate, costa nearly percurrent .8. D. Jamesoni 

Leaves lanceolate, costa shorter 
Basal leaf ceils linear, firm, border indistinct below 
Leaves lanceolate, 0i4-G.5 mm. wide, propagulae present. .. . 9. D. Lindigiana 


Leaves linear-lanceolate, 0.3 mm. wide or less, propagulae usually wanting 

10. D. stenophylla 

Basal cells oblong, bolder distinct to insertion 
Robust plants, leaves 3-4 mm. long, border wide 
Seta smooth 

Border 10-15 rows wide at base.11. D. bilimbata 

Border 7-9 rows wide at base.12. D. pcllucida 

Seta rough above 

Juxta-costal basal cells not differentiated.13. D. peruviana 

Juxta-costal basal cells long linear, similar to border cells. 

14. D. latolhnbata 

Slender plants, leaves less than 3 mm. long, border narrow 
Seta smooth 

Leaves oblong-ligulate, basal cells short oblong, firm and pellucid. 

15. D. trachydontia 

Leaves linear-lanceolate, basal cells linear-oblong, delicate and hy¬ 
aline.16. D. tenuifolia 

Seta rough above 

Leaves linear-lanceolate, basal cells up to 50 m long, linear-oblong. ... 

17. D. gracilis 

Leaves lanceolate, basal cells 35 m or less long, oblong. ... 18. D. ovalis 

1. Daltonia pulvinata Mitt. Jour. Linn. Soc. Bot. 12; 398. 1869. 

Autoicous. Plants densely tufted, yellowish green, glolsy. Stems up to 1.5 
cm. high, simple, about 2 mm. wide with leaves, radiculose at base, with 
clusters of spindle shaped, septate propagulae in the leaf axils. Leaves densely 
imbricated, erect spreading, spirally contorted when dry, flexuose when 
moist, carinate with a broad median fold, oblong-ligulate, sharply acuminate, 
2.5 to 3 mm. long by 0.6 mm. wide at base, margin flat, often broadly reflexed 
toward base but not revolute, entire or very minutely denticulate at apex, 
border pellucid, sharply defined, 7-10 rows wide at base, 3-4 rows at mid-leaf 
and 2 rows at apex; costa ending about 4/5 up, 35 m wide at base, channelled; 
cells of apical blade short, oval-rhomboidal, 6-8 m wide by 12-14m long, hardly 
incrassate, median cells similar, basal cells short-rectangular, hyaline. Seta 
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stout, scarcely twisted, 5-6 mm. long, reddish, scabrous above; capsule erect, 
short oval, 1 mm. high by 0,7 mm. broad, exothecal cells strongly collenchym- 
atous; peristome yellowish, densely papillose; lid erect, rostrate; calyptra 
slightly scabrous above, copiously fringed, spores minutely roughened, 22-25p 
in diameter. 

Type Locality: Andes Bogotenses, near Bogota, Colombia. 

Distribution: Colombia, Ecuador, Bolivia. 

Material seen: Colombia: Andes Bogotenses, prope Bogota, Weir (type); on 
branches of stunted trees by the way from Tipiguira to Pacho, 8000 ft., Weir (propagu- 
lae abundant).— Ecuador: Guayrapata ad ramulos, Spruce (No. 566?). — Bolivia: 
Incacorral, alt. 2200 m., Herzog 4950 in part. 

Remarks: This species closely resembles both D. longifolia and D. 
braziliensis but appears to be distinct in the shorter, less incrassate leaf 
cells, the stout, short seta and larger spores. The occurrence of axillary 
propagulae may also be a distinctive feature. They have been found in all 
the specimens studied, and are especially abundant in the specimens from 
near Pacho, Colombia. 

2. Daltonia longifolia Tayl. Lond. Jour. Bot. 7: 284. 1848. 

D . crispata Schimper ex Besch. Mem. Soc. Sci. Cherbourg 16: 228. 1872. 
D. robusta Angstr. Ofvers. K. Vet. Akad. Foerhand. 1S73 5 : 117. 1873. D. 
Dussii Broth. Symb. Ant. 3:426.1903. 

Autoicous. Plants in rather lax tufts, yellowish green, glossy. Stems up to 
2.5 cm. high, simple or sparingly branched, 2-3 mm. wide with leaves, radic- 
ulose below. Leaves closely imbricated, erect spreading and rather spirally 
contorted when dry, llexuose when moist, carinate with a broad median fold, 
oblong-ligulate, sharply acuminate, 3 to 3.5 mm. long by 0:6 mm. wide at 
base; margin flat, minutely denticulate toward apex; border pellucid, sharply 
defined, 8*45 rows wide at base, about 4 rows at mid-leaf and 2 rows at; apex; 
costa ending about 4/5 up, 45ju wide at base, channelled; cells of apical blade 
oval-oblong, 6-7 p. wide by 15-25/z long, median cells similar, often arranged in 
oblique rows, basal cells narrowly oval to linear-rhomboidal, rather incrassate 
and pellucid and often lightly pitted. Seta slender, twisted to left when dry, 
up to 10 or 12 mm. long, reddish, scabrous above; capsule erect, oval-cylindri¬ 
cal, up to 1.5 mm. long by 0.8 mm. wide, exo thecal cells strongly collenehym- 
atous; peristome yellowish, densely papillose; lid erect, rostrate, about 1 mm. 
long, yellowish; calyptra slightly scabrous above, copiously fringed; spores 
minutely roughened, 12~15/z in diameter. 

Type Locality: Mt. Pichincha near Quito, Ecuador. 

Distribution: Mexico, Guatemala, Haiti, Martinique, Colombia, Ecuador, Gala¬ 
pagos Islands, Bolivia. 

, a Material seen: Mexico: Huatusco, Vera Cruz, LMmann; on oaks, Honey Station, 
Hidalgo, Pringle Guatemala: Alta Verapaz, Cubilguitz, Turchkdm 6660, 
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6661; Alta Verapaz, prope Coban, Turckheim 6662. — Haiti: vicinity of Furcy, 
Leonard 4620b. — Martinique: Ajoupa Bouillon, Here Dttss 345. — Colombia: Magana, 
Cordillera Central, Killip Hazen 12092a: — Ecuador: Pichinchanear Quito, Jameson 
(type); Autombos, Spruce 565; Tunguragua, Spruce. — Galapagos Islands: Chaves 
Island, N. J . Anderson; James Island, Alban Stewart 6046a. — Bolivia: Rio Pelichucho, 
R. S. Williams 2751; Santa Barbara, R. S. Williams 1816; Talschlucht von Tablas, 
Herzog 4650; Bergwald von Tocorani, Herzog 4040, 408Id in part; auf Baumasten beim 
Sillar, Herzog 2696a; Incacorral, Herzog 5091a in part* 

Remarks: I have endeavored in all fairness to find some characters 
that might distinguish the various collections comprised in the synonymy 
of this species, but without success. D. longifolia is apparently an unstable 
type, but the variations are only relative, and may be included in the out¬ 
line of a conservative specific concept. Indeed D . puhinata , D. longifolia , D. 
brazilinensis , D. androgyna, and D. aristata form a very closely united 
group well defined from the other species by the essentially flat leaf mar¬ 
gins and rounded leaf cells but not distinguished from each other by any 
salient characters. From a radical viewpoint the entire group might be 
subordinated to D . longifolia, but as this might tend to obscure rather than 
clarify our understanding of the elements involved, I have followed a mid¬ 
dle course and tried to group the plants according to their natural affinities 
and geographical distribution, not, however, without considerable mental 
reservation. The leaf margins in the plants comprising this group are es¬ 
sentially flat, but occasionally the lamina is broadly reflexed, and very 
rarely narrowly recurved, but never consistently enough to be confused 
with the much larger group of species in which the margin is usually plainly 
and narrowly revolute. 

3. Daltonia braziliensis Mitt, Jour. Linn. Soc. Bot. 12: 399. 1869. 

D. leucoloma Hampe, Vidensk, Medd. Nat. Foren. Kjob. 1874: 152. 1875. 

Autoicous. Plants fulvous green, glossy. Stems up to 1.2 cm. high, more or 
less branched, 2-3 mm. wide with leaves, radiculose below. Leaves closely im¬ 
bricated, erect and slightly spirally contorted when dry, fiexuose when moist; 
carinate with a median fold, lanceolate, sharply acuminate, 2.5 mm, long by 
0.6 mm. wide at base; margin flat, entire or very minutely denticulate above; 
border yellowish pellucid, 7-14 rows wide at base, about 4 rows at mid-leaf 
and 2 rows above; costa ending about 2/3 up, 45ju wide at base, channelled; 
cells of apical blade oval-rhomboidal, 6-7 ix broad by 14—18/x long, median 
cells similar often oblique, basal cells rectangular and rhomboidal, all slightly 
incrassate. Seta slender, 6-12 mm. long, reddish, scabrous above; capsule 
erect, oval, up to 1.5 mm. high by 0.8 mm. broad, exothecal cells strongly col- 
lenchymatous; peristome yellowish, densely papillose, teeth strongly trabe¬ 
culate on inner side; lid erect, about 1 mm. long, yellowish; calyptra slightly 
scabrous above, fringed; spores minutely roughened, 14~18g in diameter. 
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Type Locality: Province of Minas Geraes, Brazil. 

Distribution: Brazil. 

Material seen: Sierra cle Piedade, Minas Geraes, Brazil, Gardner 78 (type); woods 
near Corritaba, Weir; Rio, Glaziou 5820; Rio Janeiro, Glaziou 5620 . 

Remarks: Leaves from the type collection of D. braziliensis show a vari¬ 
able border from 5 to 12 rows wide at the base while those from the type 
collection of D. leucoloma show a border from 7 to 14 rows wide at the 
base. The setae in D. leucoloma are rather shorter, but neither of these 
characters appear to be stable enough to warrant a specific distinction. 

4. Daltonia aristata Geheeb & Hampe, Vidensk. Mecldeh Kj/b. 1879- 
80: 121. 1879. 

D. Uleana C. Mull. Bull. Herb. Boiss.6: 111. 1898. 

Autoicous and synoicous. Plants loosely tufted, yellowish green, glossy. 
Stems up to 1.5 cm. high, simple or branched, about 3 mm. wide with leaves, 
radiculose below. Leaves erect spreading, flexuose and lightly twisted when 
dry, flexuose when moist, ovate-lanceolate, sharply acuminate, up to 2.75 
mm. long by 0.7 mm. wide at base; margin flat, entire or minutely denticulate 
above; border pellucid, 7 to 10 rows wide at base, 4-6 rows wide at mid-leaf 
and 1 or 2 rows wide above; costa ending about f up, 45wide at base, chan¬ 
nelled; cells of apical blade oval-rhomboidal, 6-7 jjl wide by 16~18ju long, median 
cells similar and often obliquely arranged on one side, basal cells oblong and 
rhomboidal, all slightly incrassate. Seta short, 4-5 mm. long, reddish, scabrous 
above; capsule short oval, erect, about 0.6 mm. high by 0.5 mm. wide, cxo- 
thecal cells strongly collenchymatous; peristome not seen; lid conic subulate, 
yellowish (ex desc.); spores unknown. 

Type: Prope Apiahy, San Paulo, Brazil. 

Distribution; Endemic. 

Material seen: Brazil: prope Apiahy, San Paulo, Pmggari (type); Catharimi, 
Serra Gcral, E. Vie 865 . 

Remarks: There is little beyond the shorter setae to separate these 
plants from Z), braziliensis, and I am very doubtful if they represent any¬ 
thing more than a form of this species. 

5. Daltonia androgyna Geheeb & Hampe Flora 64: 405. 1881. 

Autoicous. Plants yellowish green, glossy. Stems up to 1 cm. high, simple, 
about 2 mm. wide with leaves, radiculose below. Leaves closely imbricated, 
erect and lightly spirally contorted when dry, flexuose when moist, carinate 
with a median fold, ovate-lanceolate, sharply acuminate, 2.5 mm. long by 0.6 
mm. wide at base, margin flat, entire or very minutely denticulate above; 
border pellucid, 4-5 rows wide at base, about 3 rows wide at' mid-leaf and 1-2 
rows wide 1 abovecosta ending' about 2/3 up, 40m wide at base, channelled;' 
cellsnf apical blade oblong-rhomboidal, up to 10 m wide by 20-30m long, median 
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cells similar, basal cells oblong and rliomboidal becoming narrower toward 
costa, all rather incrassate and slightly pitted. Seta slender, about 10 mm. long, 
reddish, very scabrous above and rough half way down; capsule erect or in¬ 
clined, oval, 1.5 mm, high by 0.9 mm. wide, exothecal cells strongly col- 
lenchymatous; peristome yellowish, densely papillose; lid erect,,0.65 mm. high, 
yellowish; spores minutely roughened, 15—17/x in diameter. 

Type Locality: prope Apiahy, San Paulo, Brazil. 

Distribution: Endemic. 

Material seen: Brazil: prope Apiahy, San Paulo, Puiggari 985b (type). 

Remarks: This plant appears to be distinct from D. braziliensis in the 
larger, pitted leaf cells and the narrower border and from D. aristata by 
the longer seta, larger areolation and narrower border. 

6. Daltonia macrotheca Mitt. Jour. Linn. Soc. Bot. 12: 402. 1869. 

Autoicous. Plants pale, yellowish green, slightly glossy. Stems dark red, 

up to 4 cm. long, slender and flexuous, simple, about 1 mm. wide with leaves, 
radiculose at extreme base. Leaves laxly imbricated, erect, flexuose and 
slightly twisted when dry, erect spreading and flexuose when moist, carinate 
with a median fold, narrowly lanceolate, long and slenderly acuminate, 2.5 
mm. long by 0.5 mm. wide at base; margin narrowly revolute on one or both 
sides from base nearly to apex, usually flat for a short distance below point, 
entire; border pellucid, 7-9 rows wide at base, 4-5 rows wide at mid-leaf and 
2-3 rows wide above, confluent at apex, sharply defined below; costa ending 
about 2/3 up, 40jut wide at base, channelled; cells of apical blade oval-rhom- 
boidal, up to 7jit wide by 20-28/x long, median cells similar, basal cells rec¬ 
tangular and rhomboidal, rather lax, all lightly incrassate. Seta slender, 12-14 
mm. long, dark red, scabrous above; capsule inclined, oval-cylindrical, 2.1 
mm. long by 1 mm. wide, dark brown; peristome yellowish, densely papillose, 
the teeth with several narrow slits along the median line; lid not seen; calyp- 
tra smooth above, copiously fringed; spores slightly rough, 10~12ju in diam¬ 
eter. 

Type Locality: Chimborazo, Ecuador. 

Distribution: Endemic. 

Material seen: Ecuador: cinchona forest, Chimborazo, Spruce (type). 

Remarks: The slender, elongated stems, laxly imbricated leaves and 
large capsule characterize this species clearly. It is easily segregated from 
Lepidopilum chloroneuron , with which it is entangled in the type collection, 
by the dark red, almost black stems, and the erect flexuose narrow leaves. 

7. Daltonia brevinervis sp. nov. 

Autoicous, male flowers about 0.7 mm. long, of 5 or 6 ovate, acute, entire 
perigonial bracts, the inner ecostate, the outer faintly nerved in the lower half, 
enclosing 2 or 3 antheridia without paraphyses. Plants in rather lax tufts, pale 
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green and glossy at the tips, brown below. Stems robust, up to 3 cm. long, 
simple or fasiculately branched, about 2 mm. wide with leaves, radiculose 
toward the base and often denuded of leaves in the older parts. Leaves closely 
imbricate, erect appressed and straight when dry, erect spreading when moist, 
carinate-concave without a median fold, oblong-ligulate, acute, 2 mm. long by 
0.5 mm. wide at base; margin narrowly revolute from just below apex to in¬ 
sertion, entire; border yellowish pellucid, sharply defined at base, merging with 
the lamina cells about 1/3 up and indistinct above, 6-8 rows wide at base; 
costa slender, flat and indistinct, about 30^ wide at base, blending with the 
elongated lamina cells about mid-leaf; cells of apical blade linear, about 5/x 
wide by 40-50/z long, yellowish pellucid and rather obscure, slightly incrassate, 
shorter toward the margins and extreme apex, median cells similar and extend¬ 
ing in a V shaped band to the base of the costa, basal cells between the median 
band and margin oval and short rectangular with rounded ends, 6-8ix wide by 
12—24/x long, pellucid to hyaline. Seta slender, about 12 mm. long, usually 
scabrous throughout; capsule erect or slightly inclined, short oval, about 1 
mm. high by 0.8 mm. wide, dark brown; peristome yellowish, densely papil¬ 
lose (fruit all old); lid not seen; calyptra conical, smooth above, copiously 
fringed; spores roughened, about 15ju in diameter. 

Type: an der Rinde von Vorpostenbaumchen, Paramo El Boqueron near Bogota, 
Colombia, 33G0 meters, K. Troll 2176 in 1929. Com, Herzog. 

Distribution: Known only from the type locality. 

Remarks: This very interesting species was received from Dr. Herzog 
with other specimens of Daltonia from the same region. It seems to have no 
close affinity with any other known species, and is unique in the short nerve 
and linear areolation of the upper lamina, which converges in a wedge- 
shaped band to the base of the nerve. The area of short, hyaline cells be¬ 
tween this band and the border is clearly differentiated, and ends above 
in a somewhat acute angle near the border. The type is deposited in the 
herbarium of the writer. 

8. Daltonia Jamesqni TayL Lond. Jour. Rot. 7: 283, 1848. 

Autoicous, Plants in compact tufts, yellow, slightly glossy. Stems robust, 
stiffly erect, up to 5 cm. long, simple or with few erect branches, about 1 mm. 
wide with leaves, densely radiculose and matted Together in lower parts. 
Leaves closely imbricated, appressed and lightly twisted when dry, closely 
appressed with flexuose tips when moist, carinate with a broad median fold, 
broadly ovate, sharply acuminate, 2 mm. long by 0.8 mm. wide, margin nar¬ 
rowly revolte, entire; border yellowish pellucid, narrow, sharply defined, 3-5 
rows wide at base, about 3 rows at mid-leaf and 2 rows wide above; costa faint, 
usually obscured by the median fold, about 30ju wide at base, fiat, ending in 
acumen just below point; upper and median leaf cells quadrate and short 
rectangular, pellucid, somewhat incrassate, about 15jx wide by 15 - 25 m long, 
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basal cells more elongate up to 50/x long. Seta dark red, 8-12 mm. long, sea- 
brous above; capsule erect, oval-cylindrical, 1.4 mm. high by 0.5 mm. wide, 
dark red, exothecal cells strongly collenchymatous; peristome pale yellow, 
densely papillose; lid erect, rostrate, 1 mm. long, yellowish; calyptra scabrous 
above, copiously ciliate; spores roughened, 20-25ju in diameter. 

D. Jamesoni var.. laevis Herzog, Bibl. Bot. 87: 128. 1926. 

Distinguished from the type by the seta almost smooth throughout. 

Type Locality: Ecuador, Mt. Pichincha. 

Distribution: Ecuador, Bolivia (var.). 

Material,seen: Ecuador: summit of Mt. Pichincha on hillocks of Bolax Jameson 
in 1847 (type). —Bolivia: an feuchten felsen der Cerros de Malaga, ca. 4000 m., 
Herzog 4415 (var.). 

Remarks: The broad leaves, large subquadrate, pellucid leaf cells and 
almost percurrent costa separate this plant unmistakably from any of its 
associates. 

9. Daltonia Lindigiana Hampe, Ann. Sci. Nat. Bot. V. 4: 363. 1866. 

D. irrorata Mitt. Jour. Linn. Soc. Bot. 12: 399. 1869. D. Stewartii R. S. 
Williams, Bryologist 27: 38. 1924. 

Autoicous. Plants in rather compact tufts, golden brown, glossy. Stems 
usually robust, erect or ascending, up to 3 cm. long, usually branched, about 
2 mm. wide with leaves, sparingly radiculose below, with axillary, spindle 
shaped, septate propagulae. Leaves closely imbricated, erect and straight 
or slightly flexuose when dry, erect-spreading when moist, carinate with a 
median fold, narrowly lanceolate, acuminate, up to 4 mm. long by 0.5 mm. 
wide at base; margin narrowly revolute on one or both sides, entire; border 
pellucid, rather indistinct, blending with the elongated basal cells below, 8-10 
rows wide at base, 4-5 rows wide at mid-leaf and 1-2 rows wide above; costa 
about 40 p, wide at base obscured by the median fold, ending about 4/5 up; 
cells of apical blade narrowly rhomboidal or lenticular, up to 8/x wide by 
25-45/x long, median cells similar but rather narrower, basal cells linear, up 
to 60 jx long, rather incrassate throughout with firm, pellucid walls. Seta 10-12 
mm. long, shorter in reduced forms, dark red, scabrous above and sometimes 
roughened to or below the middle; capsule erect, short oval, 1-1.25 mm. long 
by 0.7 mm. wide, dark brown, exothecal cells rounded, hexagonal, thick walled 
but not strongly collenchymatous except near the rim; peristome yellowish, 
densely papillose, teeth usually with several apertures along the median line; 
lid erect, rostrate, 0.75 mm. long, yellowish; calyptra slightly scabrous above, 
copiously fringed; spores roughened, 12 - 18/1 in diameter. 

Type Locality: Colombia, Boqueron. 

Distribution: Colombia, Galapagos Islands, Ecuador. 

Material seen: Colombia: Boqueron, 2100 m., Lindig 2023 (type); Boqueron 
prope Bogota, Weir 193, 294, 336, 338; Paramo El Boqueron bei Bogota, K. Troll 



40 


BULLETIN OB THE TORREY CLUB 


[VOL. SS 


218Qcl, 2185.— Galapagos Islands: Chatham Island, Alban Stewart 2782. — Ecuador: 
Andes Quitenses, Cayembe, Spruce. 

Remarks: Evidently Mitten was unaware of Hampers species, as there 
is no reference to it in his Muse. Austro-Am. published in 1869, Liiidig’s 
type collection and the subsequent collections of Weir and Troll all come 
from the Paramo Boqucron near Bogota, and are identical in every essen¬ 
tial particular. Weir 336 and Troll 2180d seem to be only stunted forms 
without any structural differences, and the plants collected by Stewart in 
the Galapagos Islands are likewise inseparable from those of the type local¬ 
ity. The species may be recognized by the elongated, firm basal cells blend¬ 
ing with the border, which is consequently ill-defined below, and by the 
axillary propagulae. D. stenophylla is a smaller plant with narrower leaves. 
Some forms of D. Lindigiana are uncomfortably close to D. gracilis , in fact 
the four species D. stenophylla, D. gracilis, D. Hampeana and D. ovalis 
form a rather compact group of closely related forms that are often difficult 
to delimit sharply, but for the present it does not seem that any construc¬ 
tive result will be gained by further condensation. 

10. Daltonia stenophylla Mitt. Jour. Linn. Soc. Bot. 12; 402. 1869. 

D. aristifolia Bartr. Cont. U. S. Nat. Herb. 26: 99. 1928; D.Fendleri C. 
Muller Linnaea42: 491.1879; D. ienella Broth. Act. Soc. Sci. Fenn. no. 5. 1897. 

Autoicous. Plants in small tufts, pale green, glossy. Stems short and 
slender, simple or branched, 5--12 mm. high, 1~2 mm. broad with leaves, radi- 
culose below. Leaves closely imbricated, straight or lightly twisted when dry, 
carinate with a narrow median fold, narrowly linear-lanceolate, subulate acum¬ 
inate, up to 3 mm. long by 0.3 mm. wide at base; margin narrowly revolute, en¬ 
tire; border pellucid, rather indistinct below, 5-8 rows wide at base, 4-6 rows 
wide at mid-leaf and 2 rows wide above; costa about 40 m wide at base chan¬ 
nelled, ending about 4/5 up; cells of apical blade lenticular, about 7ju wide and 
up to 45 /a long, median cells similar, basal cells linear-oblong, up to 70/4 long, 
firm throughout with slightly thickened, pellucid walls. Seta up to 9 min. 
long, often shorter, reddish, slightly scabrous above; capsule erect, narrowly 
oval, up to 1.2 mm. high by 0.5 mm. wide, dark brown, exothecal cells strongly 
collenchymatous; peristome yellowish, densely papillose; lid erect, rostrate, 
0.75 mm. long, yellowish; calyptra nearly smooth above, fringed; spores 
minutely roughened, 10-12/4 in diameter. 

Type Locality: Mt. Tunguragua, Ecuador. 

Distribution: Jamaica; St. Vincent; Costa Rica; Venezuela; Ecuador; Brazil, 

Material seen: Jamaica: Dollwood, St. Catharine’s Peak, Nichols 94; Blue Mt. 
Peak, Jaderholm 7420.— St. Vincent :■ Guilding. — Costa Rica: Volcan de Turrialba, 
Standley 35156a .— Venezuela: Valencia, Fendler 131.— Brazil; Caraca, Minas 
'^aeSj^iFA&^Alto'de Serra, San Paulo, A. Gehrt 466,469 , com. Herzog.— Ecuador ; 

Ctype);A', 
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Remarks: The plants included here vary in the degree of robustness 
and length of setae hut they all have in common the nearly erect, subulate- 
acuminate leaves, elongated pellucid leaf cells and rather narrow, poorly 
defined border below. Axillary, septate propagulae, similar to those found 
in D . Lindigiana but small, occur sparingly in no. 466 from Brazil, but 
otherwise the plants of this collection are indistinguishable from those in¬ 
cluded in the specific concept of D . sienophylla. 

11. Daltonia bxlimbata Hampe Linnaea 32: 151. 1863. 

D. compressa Mitt. Jour. Linn. Soc. Bot. 12: 400. 1869. 

Autoicous. Plants densely tufted, yellowish green above, brown below, 
glossy. Stems up to 1.5 cm. high, rather robust, simple, about 5 mm. wide with 
leaves, radiculose below. Leaves crowded, erect-spreading, slightly flexuose, 
carinate with a median fold, oblong-lanceolate, acuminate, 4 mm. long by 0.5 
mm. wide at base; margin narrowly revolute on one or both sides, entire; 
border pellucid, very broad and distinct in the lower half and occupying 1/2 
or more of the leaf base, 12-15 rows wide at base, 7-9 rows wide at mid-leaf 
and 2-3 rows wide above; costa about 45/z wide at base, ending about 4/5 up; 
cells of apical blade oval-hexagonal to oval-rhomboidal, about 8/x wide by 
25-30^ long, median cells similar, basal cells rather lax, rectangular and linear- 
oblong, all rather thin walled and hyaline. Seta slender, reddish, up to 14 mm. 
long, indistinctly roughened or smooth above; capsule inclined, narrowly oval, 
about 2 mm. long by 0.9 mm. wide, dark brown, exothecal cells collenchy- 
matous in upper half of urn, uniformly thickened below; peristome normal; 
lid erect, rostrate, 1.5 mm. long, yellowish; calyptra slightly rough above, 
fringed; spores roughened, 20-25/z in diameter. 

Type Locality: Bogota, Colombia. 

Distribution: Colombia, Ecuador. 

Material seen: Colombia: Bogota, Monserate, Lindig (type); Grenze der f Ceja’ 
gegen den Paramo, K. Troll 2028; Andes Bogotenses, Weir 349 ,— Ecuador: Mt. 
Pichincha, Spruce 563 . 

Remarks: The robust habit, long leaves and wide border clearly dis¬ 
tinguish this species from any others in the group with revolute leaf mar¬ 
gins. The margin in this species varies somewhat, being sometimes nar¬ 
rowly revolute on one side and broadly recurved on the other or even flat 
toward the base, but never plane throughout as in D. longifolia and its 
allies, 

12, Daltonia pelltjcida Herzog, Bibl. Bot. 87: 128. 1916. 

Autoicous. Plants in small, dense tufts, yellowish green above, brown be¬ 
low, glossy. Stems up to 2.5 cm. high, about 2.5 mm. wide with leaves, simple 
or branched, densely radiculose below. Leaves crowded, erect and spirally 
twisted when dry, erect-flexuose when moist, carinate with a median fold, 
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oblong-ligulate, up to 4 mm. long by 0.75 mm. wide at base; margin narrowly 
revolute, more broadly so on one side than the other, entire; border pellucid, 
well defined, 7-9 rows wide at base, 5-7 rows wide at mid-leaf and 2 rows 
wide above; costa 40 /a wide at base, ending about 4/5 up; cells of apical blade 
oval-hexagonal, scarcely incrassate, 7-8 /a wide by 15--25ju long, median cells 
similar but more oblong, basal cells oblong and linear-oblong, all pellucid. 
Seta up to t cm. long, slender, reddish, smooth; capsule oval, 1.5 mm. high 
by 1 mm. wide, dark brown; peristome, lid and calyptra unknown; spores 
roughened, about 15 /a in diameter. 

Type Locality: Comarapa, Bolivia. 

Distribution: Endemic. 

Material seen: Bolivia: Auf Baumastcn im Nebelwald iiber Comarapa, ca. 2600 
m., Herzog 4214 (type). 

Remarks: This plant together with D. peruviana and D. bilimhata form 
a natural little group characterized by the robust habit and broadly bor¬ 
dered leaves. D. pellucida may be distinguished from D. peruviana by the 
smooth seta, and from D . bilimbaia by the narrower border and shorter, 
broader capsules. 

13. Daltonia peruviana Mitt. Jour. Linn. Soc. Bot. 12: 401. 1869. 

Autoicous. Plants densely tufted, pale yellowish green above, brown be¬ 
low, slightly glossy. Stems rather robust, up to 2.5 cm. high, about 2 mm. wide 
with leaves, cuspidate at the tips, radiculose below. Leaves crowded, erect, 
flexuose and twisted when dry, carinate with a median fold, oblong-lanceolate, 
acuminate, up to 3 mm. long by 0.8 mm. wide at base; margin, narrowly re- 
volute, entire; border pellucid, broad and well defined, 12—15 rows wide at 
base, 7-9 rows wide at mid-leaf and 2~3 rows wide above; costa 35 g wide at 
base, ending about 4/5 up; cells of apical blade oval-hexagonal, 7 /a wide by 
15-'20 /a long, not incrassate, pellucid, median cells similar but more hyaline, 
basal cells oblong, hyaline. Seta slender, 8 mm. long, reddish, rough above; 
capsule erect or inclined, oval, 1 mm. high by 0.5 mm. wide, brown; peristome, 
lid and calyptra unknown(capsules all old). 

Type Locality: Cordillera de Raneo, Sachapata, Peru. 

Distribution: Endemic. 

Material seen: Peru: Cordillera de Raneo, Sachapata, Lechlcr (type). 

Remarks: The wide border and hyaline areolation suggest an approach 
to D. bilimhata , but that species is even more robust with longer, more 
broadly bordered leaves and in addition has an almost smooth seta and 
much larger capsules. 1 

14. Daltonia latolimbata Broth. Bibl. Bot. 87; 129. 1916. 

Autoicous?, Plants in small tufts, golden green above, pale brown below, 

glossy. Stems rather robust, about 2 cm. high, simple,or branched, 3-4 mm. 
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wide with leaves, radiculose below. Leaves crowded erect-spreading and 
lightly twisted when dry, more widely spreading and somewhat flexuose when 
moist, carinate with a small median fold, oblong-lanceolate, gradually acum¬ 
inate, up to 4 mm. long by 0.9 mm. wide at base; margin narrowly revolute, 
often merely reflexed or even flat in acumen, entire; border pellucid, rather in¬ 
distinct, 12-15 rows wide at base, 7-9 rows wide at mid-leaf and 2-3 rows wide 
above; costa 45// wide at base, ending about 4/5 up; cells of apical blade with 
oval lumens, incrassate, pellucid, about 7# wide by 20// long, median cells 
similar but more elongated becoming linear toward costa, basal cells between 
border and central band linear-oblong and linear-rhomboidal, incrassate and 
pellucid, a band 8 or 10 rows wide on either side of costa very long and nar¬ 
row, similar to the border cells. Seta about 7 mm. long, slender, reddish, 
slightly rough above; capsule erect, oval, about 1.1 mm. high; peristome, lid 
and calyptra unknown; spores (ex desc.) 25// in diameter. 

Type Locality: Incacorral, Bolivia. 

Distribution: Endemic. 

Material seen: Bolivia: Incacorral, 2200 m., Herzog 4950a (type). 

Remarks: The rounded, incrassate cells of the upper lamina distinguish 
this species at once from any others in the group of robust plants with 
broadly bordered leaves and revolute margins. The band of long, narrow 
cells next to the costa extending from the base to above middeaf is a very 
marked character shared by only one other species, D. brevinervis , which 
is distinguished at a glance from D. latolimbata by the linear upper leaf cells, 
short nerve and narrow border. 

15. Daltonia trachydontia Mitt. Jour. Linn. Soc. Bot. 12:400.1869. 

D. subirrorata Broth. Bibl. Bot. 87: 129. 1916. D. Valdiviae Herzog, Hed- 
wigia 64: 15. 1923. 

Autoicous. Plants in small tufts, fulvous green, glossy. Stems up to 1 cm. 
high, about 1 mm. wide with leaves, radiculose below. Leaves crowded, erect 
flexuose and twisted when dry, erect-spreading and flexuose when moist, 
carinate with a broad median fold, oblong-ligulate, acuminate, up to 3 mm. 
long by 0.4 mm. wide at base; margin narrowly revolute, often more broadly 
so on one side, entire; border pellucid, narrow but well defined, 3-5 rows wide 
at base, 2-3 rows wide at mid-leaf and 1-2 rows wide above; costa slender, ob¬ 
scured by median fold, 30// wide at base, ending about 3/4 up; cells of apical 
blade oval-hexagonal, not incrassate, rather pellucid, about 7# wide by 14-18//. 
long, median cells similar, more rhomboidal, basal cells oblong, up to 25// long. 
Seta up to 1 cm. long, reddish, smooth or nearly so; capsule erect, oval, up to 
1.5 mm. long by 0.5 mm. wide, peristome yellowish, densely papillose; lid 
rostrate, erect, 0,75 mm. long, yellowish; calyptra smooth above; spores 
roughened, 12-16// in diameter. 



44 


BULLETIN OF THE TGEREY CLUB 


[VOL. 58 


Type Locality: Cayembe, Andes Quitenses, Ecuador. 

Distribution,: Ecuador, Bolivia, Chile, 

Material seen: Ecuador: Cayembe, Andes Quitenses, cum D. ovalis, Jameson 
(type) .—Bolivia: Sorata, 2500 m., Williams 2942 ; Aucoma, Cordillera Real, ca. 4000 
m., lib Troll 27/ —Chile: Arique, Isla de Tejas, bei Valdivia, Herzog 526 $.— Bolivia: 
Incacorral, Herzog 5091a in part. 

Remarks: Distinguished from D. temiifolia by the broader, more ligu- 
late leaves, wider capsule and especially by the rather incrassate, pellucid 
leaf cells which are short and firm at the base. Having been unable to 
separate the Bolivian plants described by Brother us from, those represent¬ 
ing the type collection of D . irachydoniia I have no alternative but to in¬ 
clude them under the older specific name. I have also been tempted to refer 
D, Valdiviae to synonymy, as it seems to be only a reduced form differing 
from, the type in no important particular but the shorter seta. This is a 
variable factor at best, and hardly strong enough alone to merit a specific 
distinction. 

16. Daltonia tenuifolia Mitt, Jour. Linn. Soc. Bot. 12: 402. 1869. 

Autoicous, Plants in small tufts, sordid to bright green, glossy. Stems 
slender, up to 7 mm. high, simple or branched, 1-1,5 mm. wide with leaves, 
radiculose below. Leaves crowded, erect, flexuose and lightly twisted when 
dry, erect-spreading and flexuose when moist, carinate, linear-lanceolate, 
slenderly acuminate, up to 2.5 mm. long by 0.3 mm. wide at base; margin nar¬ 
rowly revolute on one or both sides toward base, usually flat in acumen, en¬ 
tire; border pellucid, rather narrow, 4-6 rows wide at base, 3-4 rows wide at 
mid-leaf and 1-2 rows wide above; costa 40/x wide at base, obscured by the 
narrow median fold, ending about 4/5 up; cells of apical blade oval-hexagonal, 
lax, not incrassate, up to 12/x wide by 25y long, median cells more rhomboidal, 
basal cells linear-oblong, thin walled, delicate and hyaline. Seta up to 6 mm. 
long, reddish, smooth; capsule erect, oval-cylindrical, 1-1.5 mm, high by 0,5 
mm, wide, peristome yellowish, densely papillose; lid rostrate, erect, 0.6 mm. 
long, yellowish; calyptra smooth above, copiously fringed; spores roughened, 
10-12/x in diameter. 

Type Locality: Pallatanga, Andes Quitenses, Ecuador. 

Distribution: Costa Rica, Ecuador, Bolivia. 

Material seen: Costa Rica: San Jose, Prov. San Jose, M. Valerio 205a. —Ecua¬ 
dor: Pallatanga, ad arbores, 6000 ft., Spruce 561 (type).—B olivia: Quebrada de 
Pacona, 2800 m., Herzog 5149 . 

Remarks: For distinctions between this species and I). trachydontia 
refer to notes under the latter plant. 

17. Daltonia gracilis Mitt. Jour. Linn., Soc. Bot. 12: 402.1869. , 

D. Wallisii C. MAIL Flora 58: 550. 1875; D. ocanniam C. MAIL Flora 58: 
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551. 1875; D. lorifolia C. MiilL Flora 58: 550. 1875; D. minutifolia C. Mull. 
Nuov. Giorn. Bot. Ital. 4:148. 1897; D . Eampeana Geheeb, Vidensk, Meddel. 
Kj$$b. 1879-1880: 122. 1879; D. curvicuspes C. MiilL Hedwigia 39: 268. 1900; 
D. Krauseana C. MiilL 

Autoicous and synoicous. Plants in small tufts, yellowish or fulvous green, 
glossy. Stems slender, up to 1 cm. high, about 1 mm. wide with leaves, radi- 
culose below. Leaves crowded, erect, flexuose-twisted when dry, flexuose when 
moist, carinate with a narrow median fold, linear-lanceolate, up to 2.5 or 3 
mm. long by 0.4 mm. wide at base; margin narrowly revolute on one or both 
sides, sometimes flat toward base, entire; border pellucid, well defined, 6-8 
rows wide at base, 3-4 rows wide at mid-leaf and 2 rows wide above; costa 
30ji wide at base, ending about 4/5 up; cells of apical blade lenticular or nar¬ 
rowly rhomboidal up to 7/xwide by 24/x long, slightly incrassate,pellucid, median 
cells similar, rhomboidal and linear rhomboidal, basal cells linear-oblong, hy¬ 
aline. Seta slender, about 6 mm. long, reddish, scabrous above and sometimes 
rough half way down; capsule erect or inclined, oval-cylindrical, up to 1.1 mm. 
high by 0.5 mm. wide, dark brown, exothecal cells strongly collenchymatous; 
peristome yellowish, densely papillose; lid erect, rostrate, 0.75 mm. long, 
yellowish; calyptra slightly rough above, fringed; spores roughened, 12-14/x 
in diameter. 

Type Locality: Canelos, Andes Quitenses, Ecuador. 

Distribution: Costa Rica, Panama, Colombia, Ecuador, Peru, Bolivia, Chile, 
Brazil. 

Material seen: Costa Rica: Candelaria in foliis arboreum inter Hepaticas, 
Oersted .— Panama: Humid forest between Alto de las Palmas and top of Cerro de la 
Horqueta, Chirique, Pittier 3252 in part.— Colombia: Sibati to El Penon, Rushy &* 
Pennell; Ocanna and Santa Isabel, Wallis. — Ecuador: in sylva Canelos, Andes Quiten- 
ses, 3000 ft., Spruce 560 (type).— Peru: Tatanara, Lechler. — Bolivia: Bergwald von 
Tocorani, Herzog 4042; Incacorral, Herzog 5021; Prov. Cochabamba prope Choque- 
camata, Germain; Rio Tocorani, Herzog 408Id in part; Incacorral Herzog 18; Estradil- 
las, Prov. Cochabamba, Herzog. — Chile: Valdivia, Krause. — Brazil: prope Aplahy, 
San Paulo, Puiggari; Serra Ouro Preto, Minas Geraes, Ule 1438. 

Remarks: The plants referred here vary considerably in size but there 
are no structural differences that can be correlated with the smaller forms 
described by Miiller under the names of D. lorifolia and D. minutifolia 
and it seems highly probable that all these collections are merely variants 
of one specific type. The margins are sometimes flat but not consistently 
so, as leaves with plane margins and others with one or both margins nar¬ 
rowly revolute are found on the same plant. There is nothing to distinguish 
either D. Wallisii or D. ocanniana from each other or from the type, and 
although D . minutifolia is a smaller plant more nearly resembling D. splach - 
noides of Europe, I have been unable to satisfactorily separate it from 
D r gracilis. This species has a broad distribution, and no doubt includes 
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D. Hampcana and D. curvicuspes of Brazil, in which the upper leaf cells 
are more elongated and the seta not quite so rough, but not uniformly 
enough to establish any satisfactory separation. 

18. Daltonia ovalis Tayl. Loud. Jour. Bat. 5: 66. 1846, 

Autoicous. Plants up to 12 mm. high, about 1.5 mm. wide with leaves, 
radicalose below. Leaves crowded, erect-flexuose and slightly twisted when, 
dry, llexuose when moist, carinate with a median fold, lanceolate, up to 1.75 
nun. long by 0.27 mm. wide at base; margin narrowly revolute on one or both 
sides, sometimes flat toward base, entire; border pellucid, rather narrow, 4 -5 
rows wade at base, 3-4 rows wide at mid-leaf and 2 rows wide above; costa 
3G/x wide at base, ending about 3/4 up; cells of apical blade oval and oval- 
rhomboidal, 7 jj, wide by about 20/x long, slightly incrassate, pellucid, median 
cells similar, basal cells oblong and rhomboidal, about 1: 3. Seta slender, up to 
14 mm. long, reddish, roughened above; capsule inclined, oval, dark brown, 
LI mm. high by 0.5 mm. wide, exothecal cells collenchymatous near the rim. 
and uniformly thickened below; peristome yellowish, densely papillose; lid 
rostrate, erect, 0.8 mm. long, yellowish; calyptra slightly rough above; spores 
roughened, 17-20ju in diameter. 

Type Locality: Cayembe, Andes Quitenses, Ecuador. 

Distribution: Endemic. 

Material seen: Ecuador: Cayembe, Andes Quitenses, on shrubs, 1400 meters, 
Jameson (type). 

Remarks: This species is known only from the type collection and may 
be distinguished from D. gracilis , which it approaches very closely, by the 
broader leaves, shorter basal cells and longer seta. 

DOUBTFUL AND EXCLUDED SPECIES 

Daltonia cucullata Hampe Lirmaea 32: 151. 1863. It is impossible 
to locate this species definitely from the description and no specimens have 
been available for comparison, 

Daltonia sericea Schimper, Ms. The specimen under this name in 
the herbarium of the Mew 1 York Botanical Garden is mostly Lmcotnnium 
atknuatum Mitt., with some strands of Taxithelium planum . Mo Daltonia 
plants were found. 

Daltonia longicuspidata C. Mull. Bull Herb. Boiss. 5: 201. 1897. 
What is supposed to be a part of the type collection, ex Hb. Brotherus, 
in the herbarium of the New York Botanical Garden does not agree with 
the description or the type locality cited by Muller. As no further material 
■ is available for comparison it seems best to exclude, this species until its 
status can be definitely determined.' 
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ALPHABETICAL LIST OE SPECIES 

Daltonia androgyna Geh. & Hampe 
Daltonia ariquensis Schimper =Z). gracilis Mitt. 

Daltonia aristata Geh. & Hampe 

Daltonia aristifolia Bartr. = J9. stenophylla Mitt. 

Daltonia bilimbata Hampe 

Daltonia binervis Hampe -Lepidopilum daltoniacum Ann. Sci.Nat. Bot. V.4: 364.1866, 
Daltonia braziliensis Mitt. 

Daltonia brevinervis Bartr. 

Daltonia brevicuspidata Broth. —D. longifolia Tayl. 

Daltonia compressa Mitt. =D. bilimbata Hampe 
Daltonia crispata Schimper —D. longifolia Tayl. 

Daltonia cucullata Hampe, excluded 
Daltonia curvicuspes C. Mull. ~D. gracilis Mitt. 

Daltonia Dussii Broth. = D. longifolia Tayl, 

Daltonia Fendleri C. Mull. =Z>. stenophylla Mitt. 

Daltonia gracilis Mitt. 

Daltonia Ha?npeana Geh. =1}. gracilis Mitt. 

Daltonia irrorata Mitt. =D. Lindigiana Hampe 
Daltonia Jamesoni Tayl. 

Daltonia Krauseana C. Mull. ~D. gracilis Mitt. 

Daltonia latolimbata Broth. 

Daltonia leucoloma Hampe = D m braziliensis Mitt. 

Daltinia Lindigiana Hampe 
Daltonia longifolia Tayl. 

Daltonia longicuspidata C. Mull, excluded 
Daltonia lorifolia C. Mull. gracilis Mitt. 

Daltonia macrotheca Mitt. 

Daltonia minutifolia C. Mull. —D. gracilis Mitt. 

Daltonia ocanniana C. Mull. =D. gracilis Mitt. 

Daltonia ovalis Tayl. 

Daltonia pellucida Herz. 

Daltonia peruviana Mitt. 

Daltonia pulvinata Mitt. 

Daltonia robusta Angstr. -D. longifolia Tayl. 

Daltonia sericea Schimper, excluded. 

Daltonia stenophylla Mitt. 

Daltonia Stewartii R. S. Williams = Z). Lindigiana Hampe 
Daltonia subirrorata Broth. = D. trachydontia Mitt. 

Daltonia tenella Broth. =D, stenophylla Mitt. 

Daltonia tenuifolia Mitt. 

Daltonia trachydontia Mitt. 

Daltonia Uleana C, Mull. -D. aristata Geh. & Hampe 
Daltonia Valdiviae Her z,~D. trachydontia Mitt. 

Daltonia Wallisii C. Mull, =»D. gracilis Mitt. 

BushkilLjTike County .. 

Pennsylvania 
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Explanation of plates 3* 4 

The figures in the following plates are all drawn from plants representing the type 
collections. The following symbols are used uniformly throughout the plates: 

A—Plant X2. E—One side of leaf base X160. 

B—Leaf X18. F—Capsule X12. 

C —Upper leaf cells X400. G—Propagula X160. 

D—Basal leaf cells X400. 


Plate 3 

Fig. 1, Daltonia pulvinata Mitt. 

Fig. 2. Daltonia longifolia Tayl. 

Fig. 3. Daltonia braziliensis Mitt. 

Fig. 4. Daltonia aristata Geheeb & Hampe 
Fig. 5. Daltonia androgyna Geheeb & Hampe 
Fig. 6. Daltonia macrotheca Mitt. 

Fig. 7. Daltonia brevinervis Bartram 
Fig. 8. Daltonia Jamcsoni Tayl. 

Fig. 9. Daltonia Lindigiana Hampe 


Plate 4 

Fig. 10. Daltonia stenophylla Mitt. 
Fig. 11. Daltonia bilimbata Hampe 
Fig. 12. Daltonia pellucida Herz. 
Fig. 13. Daltonia peruviana Mitt. 
Fig. 14. Daltonia latolimbata Broth. 
Fig. 15. Daltonia trachydontia Mitt. 
Fig. 16. Daltonia tenuifolia Mitt. 
Fig. 17. Daltonia gracilis Mitt. 

Fig. 18. Daltonia ovalis Tayl. 














Nomenclatural notes 1 
H. C. Skeels 

In u recent issue of Genies Herb arum (vol. 2, fasc. 4, p. 170, 1930) Dr. 
L. H. Bailey lists the binomial Eugenia paniculata Banks as published by 
Gaertner, ‘Fruct. et Sem. Plant, i, 167 t. xxxm, no.l (1788),’ and cites as 
a synonym Syzygium paniculatum Gaertn. 1. c. This is an exact reversal 
of the facts. Gaertner published the binomial Syzygium paniculatum and 
cited as a synonym ‘ Eugenia paniculata Hort. Sicc. Banks.’ This is only a 
name on an herbarium sheet and has no more standing in botanical nomen¬ 
clature than the two names Eugenia Hookeri and E. Hookeriana listed by 
Dr. Bailey as‘Hort.’ Eugenia paniculata Lam., published in 1789 for a dif¬ 
ferent species, as correctly reported by Dr. Bailey, is a tenable name for 
the species Lamarck described and precludes the use of that binomial for 
any other species in Eugenia. Similarly, Eugenia myrtifolia Salisb., 1796, 
precludes the use of E. myrtifolia Sims, 1821, for the species under discus¬ 
sion. The first tenable name so far known for this species is Eugenia austra¬ 
lis Wendl., and this is the name at present used by the Department of 
Agriculture. If Dr. Bailey considers the form horticulturally known as 
Eugenia Hookeri distinct enough to deserve a subspecific name, it will be 
necessary to publish one, as this form is apparently without a name at the 
present time. 

In the same publication, on page 192, Dr. Bailey has taken up the 
generic name Stevensonia Duncan, giving as the place of publication ‘Van 
Houtte in FI. des Serr. xv, 177, t. 1595-6 (1865).’ I cannot agree with Dr. 
Bailey that this is publication for the generic name Stevensonia. While 
Stevensonia Sechellarum appears in boldface capitals under the figure on 
the plate, it is followed by ‘ Hort’ in brackets, and Pkoenicophorium Sechel¬ 
larum appears at the side in larger type, although italic. In the text, which 
is the place that really constitutes publication, Stevensonia grandifolia 
Dune, appears at the top of the page in parentheses, and the real heading, 
Pkoenicophorium Sechellarum Herm. Wendl., appears just below it in bold¬ 
face type twice the size of the type used for Stevensonia. And the generic 
and specific characterizations in Latin are both quoted from H, Wendland 
(IUust. Hort. 12: Misc. 5). 

On page 194, Dr. Bailey, mentioning the plate 433 appearing in HI. 
Hort. in April, 1865, under the name Pkoenicophorium Sechellarum , and 
the other plate of the same palm appearing in Flore des Serres in the same 
month, considers that the former probably antedates the latter since it is 

1 Published by permission of the Secretary of Agriculture. 

49 >V:") 
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quoted there, but states that c it is unsafe to make such a decision, for 
Van Houtte may have seen an advance proof/ He apparently overlooked 
the fact that page 5 of the miscellany where the Latin characterization of 
the genus Phoenicophorium and the publication and Latin description of 
P. Scchcllarum first appear, is dated fevrier 1865, thus disposing of any 
doubt as to the date of the first properly published name for this species. 
If these characterizations written by Hermann Wendiand and published 
in Ill. Hort. in February, 1865, and republished in Flore des Series in 
April, 1865, for the generic name Phoenicophorium , are to be used in 1930 
to validate the horticultural name Stevensonia , it will be the second steal 
in which this poor palm has innocently figured. I am especially interested 
in the correct name for this palm, as the last citation given by Dr. Bailey, 
Phoenicophorium borsigianum Stuntz, was based on work done by Mr. 
Stuntz and myself in 1914 on this species, and the name then adopted is 
now being used by the Department of Agriculture. 

Unless Dr. Bailey has reasons more adequate than are evident from 
examining documents now available to the writer, it would appear that in 
spite of his great prestige, the recognition which he has given to these names 
listed in synonymy, Eugenia paniculata Banks and Stevensonia Dune., 
should not be accepted by botanists generally. 

United States Department oe Agriculture 
Washington, D. C. 
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Barss, H. P. Eastern filbert blight. Cryptosporella anomala . 
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/. 109. Jl 1930. 
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Britton, N. L. Gorynella paucifolia. Addisonia 15: 35-36. pi, 4g^ 
U S 11 25 O 1930, 

Britton, N. L. Jacquemontia subsalma . Addisonia 15: 37, p\ 
499 . “S” 25 O 1930. 
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332./. 7, 2. 17 N 1930. 

Buller, A. EL R. The biological significance of conjugate nuclei 
in Coprinus lagopus and other Hymenomycetes. Nature 
126: 686-689./. 1-7. 1 N 1930. 

Burke* V., & Hohl* 1. J. Cross inoculation with Rhizobium radi - 
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Cleland, R. E., & Oelkers* F. Erblichkeit und Zytologie ver- 
schiedener Oenotheren und ihrer Kreuzungen. Jahrb. WIss. 
Bot. 73: 1-124./. 1-12. 1930. 

[Clute W. N.] How often does a branch bear leaves? Am. Bot. 
36: 199-202. 0 1930, 

[Clute W. N-] The rest period of plants. Am. Bot. 36: 192-197. 
O 1930. 

Clute, W. N. The smoke tree. Am. Bot. 36: 183-184, illusL O 
1930. 
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face catches of marine diatoms and dinoflagellates taken 
between Seattle and the Canal Zone from 1924 to 1928. 
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Gardner, M. W«, & Mains, E. B„ Indiana plant diseases, 1929. 
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curly dwarf of the potato. Nebraska Agr. Exp. Sta. Res. 
Bull. 47: 1-39. pi. 1-7. My 1930. 
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caused by Endothia parasitica (Murr.) And. Month. Bull. 
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Jour. Bot. 17: 789-805./. 7, 2/O’ 10 N 1930. 
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Johansen, XX A. Studies''on the morphology of the Onagraceae. 
I. The megagametophyte of Hartmannia teiraptera. Bull. 
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. theae and Mutisieae. 995-1010, pi 61> 62+f* 'l~5* “D 
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22: 265-270. pi. 22, 23 1 N 1930. 
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325-350. pi. 37-44 . 23 O 1930. 

Martelli, th A new Pandanus from British Borneo. Univ. Cali¬ 
fornia Pub!. Bot. 12: 369-372. pi AS. 23 O 1930. 

Martelli, U. Pandanaceae of Tonga. Univ. California Publ. Bot. 
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The subterranean organs of Helianthus scaberrimus 

William S. Cooper and Abraham D. Stoesz 
(with two text eigtjres) 

The Rough Sunflower (.Helianthus scaberrimus Ell.) is a widely distrib¬ 
uted species of the northern prairies. A score of specimens in the herbar¬ 
ium of the University of Min¬ 
nesota indicate for it a range 
bounded as follows: from western 
Indiana and central Minnesota 
to northwestern North Dakota 
and northern Oklahoma. Gray 
extends its northwestern limits to 
Saskatchewan, and Britton and 
Small both make it range south¬ 
ward to Georgia and Texas. In the 
vicinity of Minneapolis, where 
this study was made, it is a gen¬ 
erally distributed, though rarely 
abundant, member of the tall 
bunch-grass community, which 
occurs in the main upon very 
sandy soils such as outwash and 
dune sand. Here it produces slen¬ 
der simple stems 30 to 100 cm. 
high, which bear one to several 
showy heads on long naked pe¬ 
duncles. The species was included 
in a research project, carried out 
by the junior author, dealing with 
the subterranean organs of local 
dune plants. In the investigation 
of this species, features of such 

unusual interest came to light that a special study was determined upon, 
the results of which are presented here. 

The root system of a mature individual of Helianthus scaberrimus con¬ 
sists of a very few main elements, mostly adventitious in origin, simple, 
thick, white and succulent, with very few and scattered minute rootlets 
(fig. L4). For the most part they extend horizontally for distances up to a 

[The Bulletin tor January (58: 1-66) was issued 17 September 1931,] 



Fig. 1. Subterranean organs of Helian¬ 
thus scaberrimus . A . Root system of mature 
shoot. B. Horizontal distribution of rhi¬ 
zomes from mature shoot. C. Root system 
of rhizome-bud in September. 
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meter, then turn abruptly downward, commonly reaching a depth of about 
80 cm. 

During the summer the plant produces from the base of the stem, one to 
several rhizomes, which lie horizontally at a very constant depth of 6 to 8 
cm. These arc about 3 mm. in diameter. The longest of nearly 500 that 
were charted measured 102 cm. The greatest number produced by a single 
plant was 10 (fig. US). The rhizomes are very similar in appearance to the 
roots in being normally unbranched, smooth and fleshy, and they have few 
and inconspicuous nodes. 

By September the rhizome is completely developed, and has a single 
erect, thick, fleshy bud at its tip. Occasionally we find that the terminal 
bud has met with some disaster, in which case its place is taken by a short 
bud-tipped branch, or a pair of them, from the next node back. The poten¬ 
tial plant at this time is further provided with an independent root system, 
originating just back of the bud, consisting of several roots exactly like 
those of the parent except that they are absolutely devoid of rootlets 
(fig. 1C). 

The plant is obviously capable of rapid multiplication and extension 
through its efficient means of propagation. The parent shoot dies at the 
close of the season, but its place may be taken next year by a group of 
several, established at quite considerable distances from the parent. The 
plant seems to be dependent almost entirely upon vegetative reproduc¬ 
tion, if the seed, which we collected in hope of making experimental cul¬ 
tures, was a fair sample. 

Occasionally the plant extends its sphere of influence in definite system¬ 
atic order. Most striking was the discovery of a complete circle, a sun¬ 
flower 'fairy ring,’ in an ancient dune area called Bunker Prairie, five miles 
east of Anoka, Minnesota. Finding it first in the fall of 1927, we imme¬ 
diately determined to chart its limits and follow its development from 
year to year (fig. 2). 

In November, 1927, the ‘ring’ was almost circular and 11 m. in average 
diameter. The belt of closely placed plants was 2 to 4 m. wide, and there 
was thus left an irregular central area, containing very few plants, 4-5 
m. across. The outermost individuals were everywhere tall, many of them 
attaining heights of 60-90 cm.; they were thrifty and had flowered abun¬ 
dantly. Inward from the margin there was evident a progressive decrease 
in size, thrif tiness and flowering, the innermost being sterile shoots 10-20 
cm. high, bearing but two or three pairs of leaves. 

For more detailed investigation, especially of the subterranean organs, 
a transect from center to outer margin, two meters wide, was laid put on a 
north-south line and marked with stakes. Within this area the position 
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of every sunflower plant was charted. The surface sand was then very 
carefully removed until the rhizomes were exposed. These also, with the 
next year’s buds, were drawn in upon the chart. The excavation was done a 
little at a time and the soil carefully replaced, in order that a minimum of 



Fig. 2. ‘Fairy ring 1 of Helianthus scaberrimus. Tots indicate outermost individuals 
in 1927, and all individuals of that year within transect; broken line marks inner 
boundary of thickly populated zone. Circles indicate outermost individuals in 1928; 
crosses, in 1929. 


harm might be done to the buds. It was found that the outer strip charac¬ 
terized by tall plants was .6 m. wide; in this the ayerage height was 55-7 
cm. and the maximum 90 cm. In the remainder of^ the thickly populated 
belt (2.2 m. wide) the plants were more closely placed, but the average 
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height was but 23 cm. In that portion of the transect included in the 
sparsely inhabited central region the average height was 12.7 cm. The rhi¬ 
zomes made a dense tangle at the very constant depth at which they oc¬ 
curred. Two hundred and sixty-eight rhizomes had been produced by 173 
parent shoots, an average of 1.55 per plant. In the densely populated zone 
almost every rhizome was traced to its parent; in the central region many 
healthy buds had become isolated by the rotting away of the connecting 
structure. The most striking feature was the outward direction of growth 
taken by a large majority of the rhizomes. In the thickly populated area, 
of the total of 192, 82.8 per cent pointed in directions southerly in relation 
to an east-west line through the parent, and 50 per cent lay within the 
south quadrant. In the central area this tendency was absent. 

In September, 1928, the locality was revisited. The ring was found to 
be still perfect. Its margin had advanced at practically every point, the 
distance gained varying from a few centimeters to a meter and a quarter. 
The outermost plants were again the tallest, and the area occupied in 
1927 by tall thrifty shoots was now inhabited by low, mostly non-flowering 
individuals. 

Examination of the transect showed that of 245 buds formed the year 
before, 146 had survived and produced shoots. The mortality was thus 
considerable; a part of it was doubtless due to the excavation of the pre¬ 
vious fall. A few thrifty flowering individuals grew in the sparsely settled 
central area, and most of these could be identified with buds of the pre¬ 
vious year. Excavation revealed, in the thickly populated zone, a tangle of 
rhizomes even denser than that of the year before. The 146 shoots of the 
season had produced 350 new rhizomes, an average of 2.4 per plant. The 
predicated advance of the margin for the coming year was about one 
meter. The outward tendency in orientation of the rhizomes was confined 
almost entirely to the marginal belt newly occupied during the season of 
1928. 

Upon visiting the locality in September, 1929, we were astonished to 
find that the ‘ring’ had vanished. A few scattered plants remained, and 
two small groups occurred along the line where the advancing margin 
should have been. In the area of the transect, 8 scattered shoots, producing 
11 rhizomes, were the only survivors of the 314 buds charted the year 
before. 

This remarkable ‘fairy ring’ evidently originated from a single indi¬ 
vidual, or possibly from a very close group. Its age, assuming an annual 
advance of one meter, was six or seven years in 1928. Its symmetrical 
development was helped by the easy penetrability and uniformity of the 
sandy soil and the fewness of competing plants. The strong preponderance 
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of outward direction in the rhizomes may be due merely to a tendency to 
maintain the growth direction of the parent rhizome, traced back to the 
radially arranged rhizomes of the original parent. This is supported by the 
fact that in the area of the transect, in both years, the fewest rhizomes lay 
in the north quadrant, which faces the center of the ring. The absence of a 
dominating outward tendency in the central region may well be due to re¬ 
invasion by the inward-pointing minority. 

It has been noted that each year the shoots at the advancing margin 
were tall and thrifty, that those growing in the region recently occupied 
were depauperate and non-flowering, and that the center was practically 
bare. 1 The presence of thrifty individuals in the central area in 1928 would 
seem to indicate amelioration, after a few years, of the unfavorable condi¬ 
tions associated with the presence of the sunflowers. 

One possible cause of this phenomenon is less severe competition for 
soil water at the outer margin, where the plants are less closely spaced and 
entirely free on one side, in contrast to the crowded condition in the 
thickly populated zone just behind. Considering the ease of capillary water 
movement in the sandy soil, this explanation does not seem adequate. 
There remains the possibility of a chemical modification due to the plants— 
the abstraction or the addition of some substance. An attempt was made 
to solve the problem through greenhouse cultures in soils taken from out¬ 
side the ring, zone of luxuriant growth, zone of depauperate growth, and 
center. Since we failed to find any viable seed of Helianthus scaberrimus, 
the common sunflower was substituted, and we also used wheat. Average 
height, green and dry weight were measured. The results were not suffi¬ 
ciently illuminating to justify full presentation here. One or two state¬ 
ments will be sufficient. Growing in soils gathered in 1927, sunflower and 
wheat cultures showed very satisfactory agreement. Using the cultures 
from the soil outside the ring as the standard, those growing in soil from 
the zone of tall sunflowers and from the center showed a great reduction in 
size, while those growing in soil from the zone of depauperate plants showed 
a marked increase over the controls. We thus have, in the main, an inverse 
correlation. Similar cultures in soils gathered in 1928 gave totally incon¬ 
sistent results. These experiments would seem to point toward a chemical 
factor as the cause, but farther than that we cannot go. 

The production of so perfect a ring as the one we have described is of 
course a rare occurrence, depending on the combined presence of a number 
of favorable factors. For the most part the species occurs as scattered indi- 

1 Dr, F, K. Butters, of this Department, states that the case is similar with an 
unidentified garden species of Helianthus , which absolutely requires new soil in order 
to produce satisfactory shoots and flowers. 
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vlduals, which are in a state of constant migration. Each, spring the de¬ 
veloping bud finds itself in an area of fresh soil, with a fully developed root; 
system ready for operation. In spite of the high mortality to which it is sub¬ 
ject, it thus maintains itself as a constant and characteristic member of the 
prairie community. 

University of Minnesota 
Minneapolis 

AND 

North Dakota Agricultural College 
Fargo 



The relationships of certain myrmecophilotis melastomes 
H. A. Gleason 

Myrmecophily, as evinced by the presence of hollow organs known as 
formicaria produced on some part of the leaves, has been developed among 
various genera of the Melastomataceae. These organs are usually inhabited 
by small biting ants and the plants are carefully avoided by the natives. 
Whether or not the presence of the ants is of any benefit or even of any 
significance to the plant is still open to question; perhaps the prevailing 
opinion is that it is not. 1 The existence of these structures has regularly 
been considered of taxonomic importance, and Cogniaux, in his mono¬ 
graph of the family, separated four genera on this feature alone, Tococa , 
Microphysca , Myrmidone , and Maieta. The present paper deals with the 
latter one alone. 

Of these four, Tococa has a terminal inflorescence; Microphysca has a 
winged hypanthium; and Myrmidone is characterized by few and large 
seeds. In Maieta the inflorescence is axillary, the hypanthium not winged, 
and the seeds numerous and minute. Its species range in size from low 
shrubs to small but slender trees. Since they commence to flower at an 
early age, collections are usually made from the smaller plants where the 
flowers are more easily observed, and field notes generally indicate them as 
shrubs one to two meters high. 

In the latest general treatment of the family (Monog. Phaner. 7: 
975-979. 1891) Cogniaux recognized eight species and one variety. The 
discovery of these plants had progressed during more than a century of 
botanical exploration in tropical America and the dates when each was 
first described are as follows: 

1. Maieta guianensis Aubl. 1775. 

2. M . heterophytta (Desr.) DC. 1796. 

3. M. Poeppigii Mart. 1823. 

4. if. tococoidea (DC.) Cogn. 1828. 

5. if. vesiculosa (DC.) Cogn. 1828. 

6. if. setosa (Triana) Cogn. 1867. 

7. if. dentata (Triana) Cogn. 1871. 

8. if. tesiiculata (Triana) Cogn. 1871. 

9. if. tococoidea var. Watsonii Cogn. 1891. 

All of these passed through various changes of names or received some 
synonyms before they were finally brought together in one genus by Cognl- 

1 For a recent study of myrmecophily in the related genus Tococa , with an excellent 
general discussion and bibliography, see Douglas Melin, Contributions to the study of 
the theory of selection I. Zool. Bidr. Uppsala 13 : 87-104. /. 1-3. 1930. 
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aux, except the third, which was not actually given a name until 1871, and 
the last. These are specified in detail under each species in the taxonomic 
treatment below. 

Since 1891 the botanical exploration of tropical America has proceeded 
rapidly and other species have been added to the genus: 

10. M . juruensis Pilgcr. 1905. 

11. M. gmanensis var. peruviana (Cogn.) Ule. 1908. 

12. If. robusta Rusby. 1920. 

13. M, glandiilijcra Standiey. 1924. 

14. M. hispida Rusby. 1927. 

15. If. cuncata Standiey. 1930. 

While Medela, as recognized by Cogniaux, has a botanical history ex¬ 
tending back almost to Linnaean times, it has not always included all the 
species assigned to it by Cogniaux. For more than half a century it was a 
competitor with 13e Candolle’s genus Calophysa , which indeed came to be 
much the larger of the two, until the latter was finally suppressed by 
Cogniaux. Our next tasks are therefore to determine whether all the species 
at present described under Maieta , in the sense of Cogniaux, are rightfully 
of that genus, and then to discuss the wisdom of the merging of Maieta 
with Calophysa , after these two genera had been considered distinct by 
such eminent students of the family as De Candolle, Naudin, and Triana. 

The following species are to be reduced, excluded, or transferred to 
another germs. 

5. Maieta vesiculosa. (DC.) Cogn. FL Bras. 14 4 ; 463. 1888. Tococa 
vesiculosa DC. Prodr. 3: 166. 1828. Calophysa vesiculosa Triana, "Frans. 
Linn. Soc.Bot.28: 140. 1871. 

The species was founded, by the author on an illustration of a Mexican 
plant by Mogino and Sesse and was regarded by him originally as a more or 
less doubtful species. Dr, John. H. Barnhart supplies the information that 
the plates of which this was one were the property of the Spanish govern¬ 
ment and on loan to De Candolle. Their return being peremptorily de¬ 
manded, De Candolle secured the voluntary assistance of a number of 
ladies of Geneva, who made copies of them,; reproductions of these copies 
were afterward published. De Candolle’s brief description of the species is 
apparently taken from the copy, or at least agrees well with it. Whether the 
copy is a faithful duplicate of the original, or whether the original accur¬ 
ately represents the plant, is at present unknown. The plant distinctly 
shows a 5-merous flower, which alone is enough to distinguish it from M\ 
seiosa , in addition to'the other points mentioned by Triana (loc. clt). It is 
probable that,the plate .represents a Tococa , possibly like T» PccMam 
'Robinson. 1 ^ '' , ■ ■ 
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9. Maxeta tococoxdea (DC.) Cogn. var. Watsonii Cogn. Monog. 
Phaner. 7: 979, 1891. The Central American specimens of this species, 
upon which the varietal name was based, differ only in small particulars 
from the type and in my opinion do not require special designation. 

11. Maieta guianensis Aubl. var. peruviana (Cogn.) Ule, Notizbl. 
6: 368. 1915. ( Myrmidone peruviana Cogn. Engl. Jahrb. 42: 147. 1908.) 
The variety is distinguished by unimportant characters and does not de¬ 
serve even varietal status. 

12. Maieta robusta Rusby, Descr. S. Am. PL 72. 1920. Examination 
of the type in the herbarium of the New York Botanical Garden shows that 
it is Tococa macrophysea Spruce. 

13. Maieta glandulieera Standley, Proc. Biol. Soc. Wash. 37: 52. 
1924. Examination of the type in the National Herbarium shows that it is 
of the genus Tococa and possibly close to T . Peckiana Robinson. 

14. Maieta hispida Rusby, Mem. N. Y. Bot. Gard. 7: 315. 1927. The 
type specimen, in the herbarium of the New York Botanical Garden, is 
clearly Maieta guianensis Aubl. 

15. Maieta cuneata Standley, Field Mus. Bot. Ser. 8: 30. 1930. The 
type, in the herbarium of the Field Museum, has a densely hirsute stem 
somewhat suggestive of M. setosa (Triana) Cogn. The short petioles and 
general contour of the leaf give it the aspect of a Henriettea , but the petals 
are acute and indexed at the tip, with an erect dorsal spur, while the 
anthers are stoutly oblong, not at all tapering to the tip, and distinctly 
suggesting Eenriettella in their structure. There seems to be no reason for 
assigning the plant to Maieta except the presence of axillary flowers and 
formicaria. The former are found in a number of genera in the same tribe 
of the family and formicaria are known not only from Maieta and its im¬ 
mediate relatives, but also from Tococa and Ossaea, I accordingly give this 
plant the name Henriettella cuneata (Standi). 

The genus Maieta , as understood by Cogniaux, is therefore left with 
eight species, to which I shall below add three others. 

Calophysa , as originally established by De Candolle, was characterized 
by 4-merous flowers, in contrast to the 5-merous flowers of Maieta. The 
original species had formicaria and this was probably also of some weight in 
leading the author to its differentiation. Since so many genera of melas- 
tomes have both 4-merous and 5-merous flowers, as Tibouchina, Miconia y 
and Clidemia , we can scarcely consider this feature of generic importance. 
Naudin discovered a point of greater significance, the anthers of Maieta 

2 Tonduz 9397 , from Talamanca, Costa Rica (probably now in Panama) was iden¬ 
tified as this species by John Donnell Smith. The specimen in his collection, now in the 
National Herbarium, is sterile, but is clearly a Tococa. 
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being bifurcate at base; lie also mentions that the base of the hypanthium 
in Calophysa becomes swollen at maturity below the comparatively narrow 
neck, and. that the stigma is punctiform rather than peltate. Triana ex¬ 
tended the scope of the genus considerably. He admitted that it is difficult 
to characterize and that some of its species resemble Clidemia , although 
their oblong calyx and general habit suggest an affinity with Maicla . The 
presence of formicaria was not a decisive feature with Triana: of Ms ten 
species four were without them and these four were later transferred by 
Cogniaux to Clidemia . 

Since the careful studies of staminal structure in this family have 
shown that these organs are generally the best index to generic relations, it 
will be advisable to see if such characters may be found to separate the 
two genera. In Maieta guianensis , which typifies the genus, the anthers are 
rather abruptly bent near the middle and above the bend flattened tan¬ 
gentially to a broadly rounded summit which bears the pore on the dorsal 
side; toward their base the filament leaves the connective with a curve 
away from the dorsal side, and the thecae are distinctly prolonged below 
this point into two basal spurs. These projections must be distinguished 
from appendages on the connective itself, which are not found in Maicla 
but are characteristic of many other genera in the family. In Calophysa , as 
defined by Triana, the anthers taper to a fairly acute tip and bear the small 
pore exactly on the end or somewhat toward the ventral side; they are not 
bifurcate or appendaged in any way at the base, the connective and thecae 
ending at the insertion of the filament, or the former is somewhat continued 
as a depressed-conic prolongation to the summit of the filament. This 
distinction, first shown by Naudin, seems to be of some importance. In 
M, guianensis, also, the anther-sacs are extraordinarily convoluted, the 
walls on both lateral surfaces of each sac being alternately indexed almost 
to the opposite side, while in Calophysa they are entire or merely cremulate, 
in the latter case suggesting that the growth of the thecae has been some¬ 
what greater than that of the connective. Searching for further characters, 
we find that the flowers of M. guianensis are subtended by a calyculus of 
broad bracts, which are absent in Calophysa; the style of the former is very 
stout with a broadly peltate stigma, of the latter filiform, with a capitate or 
truncate stigma; the flowers of the former are 5-merous,'of the latter (with 
some exceptions) 4-merous; the formicaria of the first are epiphyllous, of 
the latter usually petiolar. For these reasonsit seems advisable to remove 
from Maieta those species placed by Triana in Calophysa and the one ac¬ 
cepted. species described more recently, leaving the genus Maieta for If* 

No one can fail do be impressed, as was Triana,, with; the striking sim- 
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ilarlty in habit between Calophysa and certain species of Clidemia. Clidemia 
ciliata Don and Maieta testiculata Cogn. {Calophysa testiculata Triana) are 
in fact so similar that they may easily be mistaken one for the other, if the 
obscure formicaria of the latter are not observed, and the chief difference, 
without dissection, is the stellate pubescence on the lower side of the leaves 
in the former and the pilose pubescence of the latter. The anthers of the 
two are strikingly similar. 

I accordingly agree with Triana in uniting in the same genus certain 
species now placed partly in Maieta and partly in Clidemia , and with 
Cogniaux in believing that Calophysa can not be maintained as an inde¬ 
pendent genus. Ten of the twelve species named below are accordingly 
placed in Clidemia. The presence of dimorphic leaves in some of them can 
not be urged as an objection, since Clidemia dispar , C.fiexuosa, and several 
others exhibit them. 

In the taxonomic treatment below, the location of cited specimens in 
herbaria is designated by initials only: 

Botanisches Museum, Berlin (B) 

Conservatoire Botanique, Geneva (C) 

Field Museum, Chicago (F) 

Gray Herbarium, Cambridge (G) 

Royal Botanic Gardens, Kew (K) 

National Herbarium, Washington (N) 

New York Botanical Garden (Y) 

I am grateful to the administrative officers of each of these institutions 
for the opportunity to examine the material under their charge, either by 
loan or in residence. 

Anthers bifurcate at base, the thecae greatly convolute,- flowers or inflorescence sub¬ 
tended by ovate to lanceolate bracts; style very stout, 1-1.3 mm. in diameter, the 

stigma broadly peltate; formicaria wholly epiphyllous. Maieta Aubl. 

Anthers simple at base, the thecae entire or crenulate; bracts setaceous; style slender, 
generally less than 0.5 mm. in diameter, the stigma capitate or truncate; formi¬ 
caria mostly petiolar. Clidemia Don (in part). 

Maieta Aubl. Pl. Guian. 1: 443.1775 

Shrubs or small trees with strongly dimorphic leaves, the larger member of 
each pair bearing a formicarium; flowers solitary and sessile to few and short- 
peduncled, in the axils of the leaves; stem and foliage hirsute or pilose. Flowers 
5-merous; hypanthium obconic to campanulate, glandular-hirsute; sepals 
semicircular, with erect, subulate or slenderly conic exterior teeth; petals 
obovate, obscurely and broadly clawed; stamens isomorphic; ovary half¬ 
inferior, the conic summit setose at the tip, 7/. 
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Flowers 1-3 ; peduncle and pedicel none and each flower closely subtended by 4 broadly 
ovate, more or less setose bracts; petiole hirsute or somewhat tomentose above 
..1. M. gmancuHs. 

blowers few and peduncled, each pair of ovate or lanceolate, stellate-pubescent bracts 
distinctly separate from the others; petiole densely tomentose in a narrow strip 
on the dorsal side.2. M. Poeppigii „ 

1. Maieta guianensis AubL PL Guian. 1: 443. 1775 

Melastoma maieta Desr. Lam. Encyc. 4: 34, 1796. 

Tococa May da Don, Mem. Wern. Soc. 4: 305. 1823. 

Maieta hypophysca DC. Prodr. 3: 166. 1828. 

Majcta dispar Miq. Linnaea 18: 277. 1844. 

Myrmidone peruviana Cogn. Engl. Jahrb. 42:147. 1908. 

Maieta guianensis AubL var. peruviana (Cogn.) Ule, Notizbl. 6: 368. 1915, 
M'aieta hispid a Rusby, Mem. M. Y. Bot. Card. 7: 315. 1927. 

Common and widely distributed through the Amazonian lowlands and 
adjacent regions from French Guiana to Bolivia and southeastern Co¬ 
lombia; also in Trinidad (fide Cogniaux) and along the shore of Venezuela 
at least as far west as Caracas. 

French Guiana— Maroni :Mclinon 162 (F, K, N), 291 (F, N), 291 his (F), in .1862 
(Y), in 1864 (F, K, N, Y). Acarouany: Sagot in 1854 (Y). Godebert: Wachcnheini ISO 
(K, N). Without locality: Poilcan (B, K); Sagot 235 (K). 

British Guiana —Potaro River: Jmmmi 1283 (K). Kotinang River: Alison 465 
(K), Without data (Y). 

Surinam—W ithout locality: Splitgerher (K). 

Vic.NEKU.ELA.Caracas: Lockhart. (K). 

Colombia— Rio Ortaguaza, terr. Caqueta: Woronow b* Juzcpczuh 6150 (Y). 
Brazil— Near Belem, Para: Bmjuacrl t( Tococa no. 8” (G), Bccqaacrt without num¬ 
ber (G). Cultivated at Rio Janeiro: Gladou 9818 (K). Near Manfios: Gwynne Vaughan 
7b (K). Near Taruraa: Traill 309 (or 304) (G, K). Fonteboa: Traill 308 (K). Fortaleza, 
Rio Jurua: Ule 5913 (B, K), Junta Miry: Ule 5550 (B). Sao Gabriel: Spruce 2163 (B, 
G, K). Near Barra on the upper Rio Negro: Spruce 2163 (Y), Spruce without; number 
(K). 

Peru— Serra de Escabo: Ule 20 p (B). Dept. Loreto, Balsapuerto : Killip & Smith 
28407 (Y); Caballo-cocha: Williams 2351 (Y); above Iquitos: Tessmann 4561 (B); La 
Victoria: Williams 2563 (Y), 2718 (Y); Mishuyacu: Killip b» Smith 29983 (Y); Pebas: 
Williams 1623 (Y); San Antonio: Killip b* Smith 29509 (Y); Soledad: Killip fir Smith 
29760 (Y); Tierra Doble: Williams 1069 (Y); Timbuchi: Williams 947 (Y). Dept. 
Junfn, Cahuapanas: Killip b* Smith 26779 (Y); Puerto Bermudez: Killip b* Smith 
26544 (Y), 26551 (Y); Santa Rosa, Fichte Trail: Killip &• Smith 26151 (Y). Dept. San 
Martin, Mount'Guayrapurima; without other data, probably Spruce (K); Tarapoto: 
'without'data, .probably:,Spruce (K).. 

BoLiviA—TumapasarTF/^e 1839 (Y), 
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2. Maieta Poeppigii Mart, ex Triana, Trans. Linn. Soc. Bot. 

28: 141.1871 

Tococa Mayeta Don, Mem. Wern. Soc. 4: 305. 1823, in part . 

The species closely resembles the preceding, but may usually be dis¬ 
tinguished by its broader, more abruptly acuminate large leaves and its 
subrotund small leaves, as well as by the more accurate characters stated 
in the key. The specimens from Cocos Island more closely resemble If. 
guianensis in foliage and have shorter peduncles than the type, but do not 
appear to be distinct. 

British Guiana—K angaruma: Gleason 182 (K, N, Y). Rockstone: Gleason 686 
(N, Y). 

Brazil—R io Para: Poeppig without number, probably type collection (B). Puri- 
tizal: Vie 5667 (B). Jurua Miry: Vie 5449 (B, K). 

Peru—A mazon River: Poeppig 3025 (B). Pueblo Nuevo: Ruiz (B). Dept. Loreto, 
La Victoria: Williams 2545 (Y), 2717 (Y); Manfinfa: Williams 1169 (Y); Pebas: Wil¬ 
liams 1571 (Y), 1689 (Y); Santa Ana: Williams 1239 (Y). Dept. Junin, Puerto Ber¬ 
mudez: Killip & Smith 26432 (Y). 

Costa Rica—C ocos Island: Pittier 12374 (G, N), 16225 (B, G); Svens on 401 (Y). 

Clidemia Don, Mem. Wern. Soc. 4: 306. 1823 

The description and key apply to the myrmecophilous species only. 
About a hundred other species, of diverse structure and habit, occur in 
tropical America and constitute a polymorphic group which may eventu¬ 
ally need segregation or division among other genera. 

Shrubs or small trees with isomorphic or somewhat dimorphic leaves, the 
larger or both bearing a formicarium in most cases; flowers in peduncled 
clusters from the axils of the leaves; stem and foliage more or less hirsute or 
pilose. Flowers 5-merous (with one exception); hypanthium tubular or some¬ 
what cylindric, often ampliate at the base, glabrous or hirsuite; sepals with 
stout, erect or spreading exterior teeth; petals obovate-oblong, mostly retuse; 
stamens isomorphic; ovary half to wholly inferior. 

Forrnicaria pendent on the stem at the base of the petiole; leaves broadly cordate- 
ovate, 7-9-nerved, serrulate, short-acuminate, freely pubescent on both sides; 
flowers 4-merous; hypanthium narrowly campanulate; exterior calyx-teeth sub¬ 
erect or nearly horizontal; petals less than 3 mm. long; connective not prolonged at 
base; ovary 4-celled. 

Leaves cordate-clasping, nearly or quite sessile; hypanthium freely setose. 

Pubescence of the lower leaf-surface of simple bristles.--..-1. C. testiculata. 

Pubescence of the lower leaf-surface and stem wholly or chiefly of stellate hairs 
■ ■ '..'.<*, 1.......2. C. ciliata. 

Leaves with petioles 3-8 cm. long; hypanthium minutely pubescent, usually not 
setose.. .........,....... ......... .3. C. tococoidea. 





80 


BULLETIN G'J? THE TORREY CLUB 


| VOL.58 


Formicaria at the summit of the petiole or on the Wade; connective often shortly pro¬ 
longed at base. 

Free petiole below the formicarium much longer than the formicarium itself, usually 
2-8 cm. long; leaves rounded to cordate at base, nearly or quite isomorphic; 
stem, petiole, and inilorescence densely setose with stiff, slender, yellowish, re- 
flexed or spreading bristles 8-15 mm. long; flowers 4-5-merous; hypanthium 
nearly or quite glabrous; calyx-tube setose; flowers in long-peduncled, freely 
branched clusters. 

Formicaria wholly petiolar; leaves oval or broadly elliptic, more than half as wide 
as long, 7-9-nerved; pubescence beneath the setae of the stem, petioles, and 
inflorescence essentially none; flowers 4-merous.4. C. setosa . 

Formicaria mostly or wholly epiphyllous; leaves pli-nerved; petioles and inflores¬ 
cence distinctly pubescent beneath the setae; leaves pubescent on the veins 
beneath. 

Formicaria mostly on the blade; leaves elliptic-oblong, less than half as wide as 
long, 5-pli-nervcd, flat; calyx-tube sparsely short-setose; flowers 4-merous 

.......5 C. pubes cens 

Formicaria wholly epiphyllous; leaves broadly elliptic, more than half as wide 
as long, 7-pli-nerved, heavily bullate; calyx-tube setose with hairs 8-9 mm. 
long; flowers 5-merous... 6. C. spectabilis . 

Free petiole below the formicarium short or none and always shorter than the for¬ 
micarium itself; leaves cordate or acuminate at base, isomorphic or dimorphic; 
stem hirsute with much shorter and spreading bristles; flowers 4-5-merous in 
dense or freely branched clusters; hypanthium. and calyx-lube hirsute or merely 
stellate. 

Leaves isomorphic, obovate, distinctly cuneate at base above the petiolar formi¬ 
carium; flowers 5-merous; hypanthium densely hirsute with simple and glan¬ 
dular hairs; exterior calyx-teeth erect; ovary 3-cclled, half-inferior, the free 
summit densely setose...7. C. junicasts. 

Leaves strongly dimorphic, the larger inequilateral at the rounded base, 5-7-plb 
nerved; formicaria partly epiphyllous; flowers 5-merous; exterior calyx-teeth 
erect, sparsely setose; hypanthium minutely stellate, not setose, .8. C. foilosa . 

Leaves strongly dimorphic, cordate at base, narrowly oblong-elliptic, 3-5-nerved; 
formicaria wholly petiolar; flowers 4-5-merous; exterior calyx-teeth spreading 
horizontally; ovary nearly or wholly inferior, ripped with a short beak* 
Flowers 5-merous; ovary 5-celied; hypanthium and exterior calyx-teeth glandu¬ 
lar-hirsute. .*...... .... .9. CY hekr aphylla. 

Flowers 4-merous; ovary 4-celled; hypanthium and exterior calyx-teeth thinly 
and minutely stellate. *.. ...10. C. Sprucei . 

1. Clidemia testiculata (Triana) comb, nov. 

Calophysa testiculata Trlana ? Trans. Linn. Soc. Bot. 28:140.1871, 

Maieta testiculata Cogn. PL Bras. 14 4 :463.1888. 

The formicaria are small and often hidden by the bases of the sessile 
leaves, or maybe absent completely, as in Kittip & Smith 15086, The type 
is Triana 3938, of which I have examined two specimens; it'differs in no 
essential features from the other, sheets cited, ' ■ 
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Venezuela— Merida: Moritz 945 (B, K, N, Y); Pittier 12744 (Y), 12806 (Y). 

Colombia —Buena Vista, near Ocana: Ariste-Joseph (N). Dept. Cundimarca, 
Susumuco, near Bogota: Triana 3938 (C, K). Dept. Ei Valle, Pavas: Pennell 5518 (Y). 
Dept. Santander, Mesa de los Santos: Killip & Smith 15086 (Y). 

Peru—D ept. Junin, Dos de Mayo: Killip b° Smith 25798 (Y). 

Costa Rica- —Canas Gordas: Pittier 10960 (F, N); Llanuras de Santa Clara: 
Smith 6562 (F, G, K, N); without locality: Lankester K 114 (K), 298 (K). 

2. Clidemia ciliata Don, Mem. Wern. Soc. 4: 309. 1823 
Calophysa ciliata Triana, Trans. Linn. Soc. Bot. 28:140.1871. 

Although the type collection is from Peru, there is no doubt that the 
plants from Venezuela and Colombia are conspecific. Formicaria are 
usually not produced and have been noted only on Pittier 9830, where they 
have* the usual didymous form and are thinly stellate and sparsely hirsute. 

Peru —Chicoplaya: Ruiz (isotype, B). Dept. Ayacucho, Aina: Killip & Smith 
22704 (Y). 

Bolivia —Yungas: Bang 448 (Y). Nord Yungas: Buchiien 3864 (Y). 

Colombia —Santa Marta: H. H. Smith 2517 (Y). 

Venezuela —Near Caracas: Pittier 9830 (Y); Allart 17 (Y); Woronow 7439 (Y). 

3. Clidemia tococoidea (DC.) comb. nov. 

Calophysa tococoidea DC. Prodr. 3:166.1828. 

Maieta tococoidea (DC.) Cogn. EL Bras. 14 4 : 465. 1888. 

Maieta tococoidea var. Watsonii Cogn. Monog. Phaner. 7:979.1891. 

De Candolle does not cite the type definitely, merely stating that he 
saw specimens in the herbarium at Paris. Cogniaux mentions a collection 
of Bonpland, which is probably the type, as it is the only one cited which 
antedates the Prodromus. 

The plants from north of Panama are much hairier and have leaves 
somewhat larger and proportionately broader, with 7~9 primaries; these 
were distinguished as a variety by Cogniaux. In all the Amazon sheets ex¬ 
cept Ule 5828 , glandular pubescence is lacking and the hypanthium is free 
from setae. In this one collection the stem, petioles, formicaria, inflores¬ 
cence, and hypanthium are glandular-hirsute, while the exterior teeth, so 
conspicuously setose in the others, are here minutely stellate with a single 
terminal bristle. 

Brazil —Barcellos; Traill 304 (K); Jurua Miry: Ule 5828 (B, K); San Joaquim: 
Ule 6048 (B, K); along the Rio Negro: Spruce 2032 (B, C, K, Y)3 

* Spruce had a habit of collecting under the same number specimens from widely 
separate localities and widely different dates. Sometimes these discrepancies were ob¬ 
scured by the provision of a uniform herbarium label and sometimes further confused 
by different herbarium labels for the same thing. The number here cited was collected 
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Peru- —Maynas: Poeppig 1794 (B). 

Panama —Cricamola Valley: Cooper 480 (F, Y). 

Costa Rica —Prov. Talamanca, Tsaki: Tonduz 9597 (F, N); Zhorquin; Tonduz 

8575 (N ). 4 

British Honduras —Middlesex: Schipp 470 (G). 

4. Clidemia setosa (Triana) comb. nov. 

Calophysa setosa Triana, Jour. Bot. 5: 209. 1867. 

Maieia setosa (Triana) Cogn. FL Bras. 14 4 : 462. 1888. 

While the structure of the flowers and the general facies is quite uni¬ 
form, the amount and distribution of the pubescence varies greatly. On the 
stem and petioles the hairs are always long, copious, and reflexed; the 
leaves range from glabrous to densely hirsute on either surface. The species 
is based on a collection of Seemann from Nicaragua, which I have not seen. 
The description is so plain and the usage of later students so definite that 
there is no doubt concerning the application of the name. 

Mexico —Vera Cruz, Chinantla: Galeotti 2963 (B); Misantla: Hahn (K). Oaxaca, 
Lacoba and Teotalcingo: Liebmann 35 (G, K, N). Chiapas, Finca Mexiquito: Pur pus 
6778 (F, G, N, Y). 

Guatemala —Chahna: Johnson 466 (N); San Cristobal: Tejada 245 (N). Dept. 
Huehuetenango, tluehuetenango: Tejada 334 (N). Dept. Alta Verapaz, Cubilquitz: 
Tiirckheim 7865 (B, F, G, K, N, Y), II 411 (N); Finca Sepacuite: Cook & Griggs 184 
(N), 480 (N); Trece Aguas: Cook Doyle 15 (F, N); Pansamaia: Tiirckheim 991 (B, 
G, K, N, Y). Eastern portions of Vera Paz and Chiquimula: Watson 227 (G). 

British Honduras —Belize: Cook dr 8 Martin 23 (N). 

Honduras —Coyol: Carleton 506 (N). Dept. Atlantida, near Tela: Standley 56753 (F). 

Costa Rica —Forets de Tuis: Tonduz 8284 (N). Prov. Guanacaste, Los Ayotes: 
Standley 6* Valerio 45341 (N). Prov. San Jose, La Hondura: Standley 37597 (N); forets 
de Las Vueltas: Tonduz 13124 (B, F, N). Prov. Cartago, El Muneco: Standley 33647 
(N); Pejivalle: Standley b° Valerio 47154 (N). 

5* Clidemia pubescens sp. nov. 

Caule gracile cum petiolis et inflorescentia tenuiter pubescente et longe 
setoso pilis flavidis patulis vel reflexis; petiolis brevibus vel elongatis; formi- 
cariis epiphyllis semiovoideis paulum setosis vel glabris; laminis membranaceis 
elliptico-oblongis saepe falcatis abrupte breviterque acuminatis basi rotund- 
atis vel subcordatis supra glabris vel setis paucis inspersis, subtus ad venas 
venulasque pubescentibus ad basin venarum primariarum breviter setosis; 
inflorescentia parva pauciflora longe pedunculata; floribus 4-meris; hypanthio 
fructifero subglabro; calycis tubo*parce setoso; ovario 4-loculare. 

in at least three places, on the Rio Negro below Barceilos, on the same river above the 
mouth of the Casiquiare, and at Piedra de Capibara on the Rio Casiquiare. 

4 The old province of Talamanca in Costa Rica no longer exists and the southern 
,, part; 1 ;of; its, original territory, now lies in Panama. The collection cited and probably 
; /most up Tonduz* other 1 collections in this-genus came from the transferred area. 
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Stems woody, thinly pubescent and also freely setose when young with 
stiff, slender, yellowish hairs as much as 10 mm. long, the same indument 
covering the petioles and inflorescence; petioles slender, 2 — 7 cm. long; formi- 
caria on the base of the blade, semi-ovoid, 10—15 mm. long, conspicuously 
2-lobed, glabrous or sparingly setose; blades membranous, elliptic-oblong, 
often somewhat falcate, as much as 15 by 6.5 cm., abruptly short-acuminate, 
nearly entire, finely ciliate, rounded or subcordate at base, apparently glab¬ 
rous above, but actually with a few long setae 10-15 mm. apart in the distal 
half, finely pubescent beneath on all the veins and veinlets, setose on the prim¬ 
aries near the base, 5-pli-nerved; peduncle elongate, slender, terminated by a 
few-flowered c}^me; flowers 4-merous; fruiting hypanthium globose, glabrous; 
calyx-tube sparsely setose; ovary 4-celled. 

The plant apparently does not reach a great size, one specimen having 
bloomed at a height of only 25 cm. 

Costa Rica —Forets de la Boca de Zhorquin, Prov. Talamanca (now in Panama, 
Dept. Bocas del Toro): Tonduz 8574 , type (and only fertile specimen examined) in the 
National Herbarium, no. 1361798, isotype in Field Museum, no. 576466; pres du ruis- 
seau de Kitadiku, Talamanca: Tonduz 9377 (F, N). 

6. Clidemia spectabilis sp. nov. 

Caule herbaceo longissime setoso pills flavidis patulis; petiolis brevibus 
dense setosis; formicariis epiphyllis parvis; laminis late ellipticis abrupte 
acuminatis basi rotundatis 7-pli-nerviis supra crasse bullatis setosisque subtus 
ad venulas pubescentibus ad venas pubescentibus et setosis; infiorescentia 
densa multiflora pedunculata setosa, bracteis setaceis elongatis; fioxibus 
pedicellatis 5-meris; hypanthio campanula to breviter villoso; sepalis ovatis 
obtusis, dentibus exterioribus sepala duplo excedentibus subulatis setosis; 
calycis tubo longissime setoso; staminibus isomorphis, antheris oblongis later- 
aliter complanatis poro terminale dehiscentibus; ovario infero 5-loculare rostro 
brevissimo coronato. 

Stem slender, herbaceous, densely covered with slender, yellowish, spread¬ 
ing bristles as much as 15 mm. long; leaves isomorphic; petioles 1-2 cm. long, 
setose like the stem; formicaria epiphyllous, densely setose, about 1 cm. long; 
blades firm, broadly elliptic, 20 cm. long, 17 cm. wide, abruptly short-acumin¬ 
ate, nearly entire, rounded at base, 7-plI-nerved, heavily bullate above, each 
conic projection tipped with a slender seta 8-10 mm. long, deeply foveolate 
beneath, villous-pubescent with short hairs on the tertiaries, setose on the 
primaries and secondaries with hairs up to 8 mm. long, underlaid by short 
villous hairs; inflorescence from the upper axils, many-flowered, compact, the 
peduncle 3 cm. long, densely pubescent with slender hairs 2 mm. long and also 
densely long-setose, pedicels 2.5 mm. long; flowers 5-merous; hypanthium 
campanulate, 3 mm. long to the torus, densely villous with fine crooked hairs 
0.4 mm. long; calyx-tube prolonged 0.7 mm., somewhat flaring, pubescent 
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like the hypanthiuxn and also with 15-20 slender setae 8-9 mm. long; sepals 
ovate, obtuse, 0.7 mm, long, finely glandular-ciliate; exterior teeth stoutly 
subulate, 2 mm. long, villous at base and -with 3 or 4 long setae; petals elliptic, 
5-6 mm. long; stamens isomorphic; filaments flat, glabrous, 2 mm. long; 
anthers stoutly oblong, 2 mm. long, laterally flattened, opening by a terminal 
pore; connective neither appendaged nor prolonged, but elevated into a low 
dorsal ridge near the base; ovary wholly inferior, 5-celled, its summit prolonged 
into a short glabrous beak; style slender, 6.5 mm. long; stigma capitate. 

Costa Rica—E l Muneco, alt. 1500 m.: Stork 2717 (type in Field Museum, no. 
598560). 

‘Herb on deep forest floor, conspicuous for its extreme hirsuteness. 
Fruits cerulean blued—Stork. It resembles C, setosa in general habit but 
may be distinguished at a glance by its remarkably bullate leaves, as well 
as the other more technical characters mentioned in the key. 

7, Clidemia juruensis (Pilger) comb, nov. 5 
Maietajuruensis Pilger, Verh. Bot. Ver. Brandenb. 47:178. 1905. 

The isomorphic, obovate leaves, long cuneate at base to a nearly sessile 
formicarium, give it an aspect quite unlike the other myrmecophilous 
species of the genus and suggesting rather a relation to Tococa. The axillary 
flowers and the form of the stamens are nevertheless typical of Clidemia , 

Brazil —Jurua Miry: Ule 5449 (type, B, K). 

Peru —Dept. Loreto, Catalina on the Rio Ucayali: Huber 1511 (N); Santa Rosa: 
Killip & Smith 28754 (Y). 

8. Clidemia foliosa sp. nov. 

Ramis gracilibus minute stellatis et longiore glanduloso-hirsutis; petiolis 
brevibus dense stellatis sparse glandulosis; formicariis semi-ovoideis partim ad 
petiolum partim ad laminam adnatis hirsutis dorso foliolis paucis ornatis; 
laminis anguste ellipticis acuminatis crenulatis ad basin inaequilateralem 
obtusis 5 —7-pli-nerviis, venis in quoque jugo alternatim orientibus, utrinque 
pilosis; inflorescentia parva ramosa glanduloso-pilosa, bracteis setaceis elong- 
atis; floribus 5-meribus sessilibus; hypanthio tubuloso minute stellate; 
dentibus exterioribus lineari-subulatis hypanthiuxn aequantibus pilis glandulo¬ 
sis perpaucis inspersis. 

Stems slender, minutely stellate and freely glandular-hirsute; large leaves: 
free petioles about 1 cm, long, rather densely stellate and sparsely glandular; 
formicaria semi-ovoid, 3 — 4 cm. long, of which the basal 5 — 10 mm. is en¬ 
tirely on the petiole, the distal portion extending up the blade to the base of 
the uppermost primaries, very sparsely and minutely stellate, freely glandular- 

5 In my opinion, the use of this specific name is not invalidated by the earlier pub¬ 
lication of Clidemia jutuana Ule. 
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hirsute, bearing along the dorsal median line 2 — 6 lanceolate or oblong leaflike 
appendages, each 2 — 6 mm. long; leaf-blades thin, narrowly elliptic, as much as 
6 by 15 cm., abruptly acuminate, finely crenulate, obtuse or rounded at the 
inequilateral base, where one side is 3 — 8 mm. longer than the other, 5 — 7-pli- 
nerved, all except the upper pair of laterals more or less alternate, rather 
sparsely setose on both sides; small leaves: petioles 3 — 5 mm. long; formicaria 
none; blades ovate, 1 — 2 cm. long by two thirds as wide, cuspidate-acuminate, 
broadly rounded at base, 3-nerved; inflorescence (very immature) a small 
few-flowered panicle, glandular-hirsute and sparsely stellate; bracts setaceous, 
2 — 4 mm. long; flowers 5-merous, sessile; hypanthium tubular, minutely 
stellate; exterior teeth linear-subulate, as long as the hypanthium, with a few 
long glandular hairs on each. 

Peru —Dept. Loreto, Timbuchi on the Rio Nanay: Williams 933 (type in the her¬ 
barium of The New York Botanical Garden); Tierra Doble on the Rio Nanay iWMliams 
1058 (N). 

9. Clidemia heterophylla (Desr.) comb, nov. 6 

Melastoma heterophylla Desr. Lam. Encyc. 4: 34. 1796. 

Tococa heterophylla Don, Mem. Wern. Soc. 4: 305. 1823. 

Calophysa heterophylla Triana, Trans. Linn. Soc. Bot. 28:140.1871. 

Maieia heterophylla DC. Prodr. 3:166.1828. 

Peru —Chicoplaya: Ruiz (B); Maynas Altas (probably Dept. San Martin): Poefi- 
pig without number (B). 7 Dept. Huanuco, between Monzon and Huallaga: Weberhauer 
3632 (B), 3665 (B), 3681 (B, N). Dept. Junin, Cahuapanas: Killip 6* Smith 26774 (Y). 
Dept. Loreto, Balsapuerto: Killip & Smith 28575 (Y), 28482 (Y). 

10. Clidemia Spruce! nom. nov. 

Calophysa dentata Triana, Trans. Linn. Soc. Bot. 28: 140. 1871. 

Maieia dentata (Triana) Cogn. FI. Bras. 14 4 : 465. 1888. 

Triana cited originally two collections, Spruce 4441 and Leckler 2306, 
but only a single locality £ in montibus secus flumen Mayo prope Tarapoto 
Peruviae orientalist Since this corresponds to the locality of the Spruce 
collection, that plant is accepted as the type. The use of the original 
specific name is prevented by the earlier C. dentata Don. 

Peru— Tarapoto: Spruce 4441 (K); San Govan: Leckler 2306 (K, Y), 

New York Botanical Garden 

6 The Index Kewensis cites a Clidemia heterophylla Steud,, which is merely a typo¬ 
graphical error, the original name being C. heteropila. 

7 This is probably the same collection cited by Triana and Cogniaux as Poeppig 
2051 from Tocache, prov. Maynas. The Berlin sheet is sterile. 




Studies of South American plants. I. 

New or noteworthy plants from Peru and Amazonian Brazil 

Albert C. Smith 

Recent collections from the Amazon valley have disclosed many inter¬ 
esting flowering plants of which some of those in the families Moraceae, 
Loranthaceae , Olacaceae, Menispermaceae, Myristicaceae and Lauraceae are 
considered in this paper. The collections were made by Mr. E. P. Killip 
and the writer in 1929 and by Mr. G. King in 1929 and 1930. All collections 
here cited are deposited in the herbarium of the New York Botanical 
Garden, and in each case there is a duplicate in the herbarium of the U. S. 
National Museum. The Killip & Smith collections are indicated in cita¬ 
tions by ( KS\ Most of the plants here considered were collected in the 
Department of Loreto in Peru, especially near the town of Iquitos, on the 
upper Amazon, and at Mishuyacu, near Iquitos. The elevation of both of 
these places is approximately 100 meters. 

Moraceae 

Trymatococcus amazonica Poepp. & Endl. Peru —Loreto: Yuri- 
maguas, on Rio Huallaga, KS 29052 , 29114; Iquitos, KS 26997 . Yuri- 
maguas is near the type locality, but the species is to be looked for from the 
lower Amazon as well. 

Pourouma cecropiaeeolia Mart. Peru —Loreto: vicinity of Iquitos 
and along lower Rio Huallaga, KS 27381 , 27932 , 29839 . Previously known 
from the lower Amazon. 

Coussapoa villosa Poepp. & Endl. Peru —Loreto: lower Rio Hual¬ 
laga, KS 28800. Apparently rare; this collection is from near the type 
locality. 

Naucleopsis macrophylla Miq. Peru —Loreto: Yurimaguas and 
vicinity, KS 28179 , 28244 . Our plant is probably identical with N . Ulei 
(Warb.) Ducke, the specific status of which is doubtful. It is probably fairly 
common in the region under consideration. 

Dorstenia umbricola sp. nov. Herba semi-prostrata; caulebasi decumbente 
simplice carnoso terete breviter pubescente; petiolis pubescentibus subtere- 
tibus; laminis oblongo-lanceolatis vel obovato-lanceolatis pergamentaceis, 
basi cuneatis vel truncatis, apice acutis, margine integris vel undulato-crenatis, 
supra glabris, subtus ad nervos parce pilosis, nervis lateralibus arcuato- 
adscendentibus cum nerve medio supra planis subtus elevatis; stipulis parvis 
lanceolato-ovatis deciduis; pedunculis axillaribus basi gracillimis, parce de- 
cidue breviter pilosis; receptaculo orbiculare concavo margine leviter tuber- 
culato; floribus c? in ordines angustos dispositis, perianthio membranaceo 
glabro vel minute puberulo irregulare, staminibus 2, fllamentis gracilibus 
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glabrls, antheris globoso-didymis; floribus $ receptaculi locum medium oc- 
cupantibus, ovariis 2-9 ovoideis, semi-immersis in alveolis delicatis, basi 
gracile affhds, stylo gracile apice bifido. 

Semi-prostrate herb up to 2 decimeters high; stem decumbent at base, 
carnose, terete, pubescent with short spreading hairs up to 0.2 mm. long; 
petioles similarly pubescent, subterete, 5-13 mm. long; leaf-blades oblong- 
lanceolate or obovate-lanceolate, 8-10 cm. long, 2.5-3.2 cm. broad, cuneate or 
truncate at base, acute at apex, plane and entire or undulate-crenate at mar¬ 
gins, pergamentaceous, glabrous and minutely foveolate above, sparsely 
pilose on nerves beneath (hairs pale, spreading, 0.2 mm. long), pinnate-veined, 
secondary nerves 7 or 8 per side, arcuate-ascending, connected near margins, 
with the midnerve plane above, raised beneath, veinlets reticulate, plane or 
slightly raised beneath; stipules lanceolate-ovate, 1-2 mm. long, soon decidu¬ 
ous; peduncles axillary, about 2.2 cm. long at maturity, slenderest at base, 
sparsely and deciduously short pilose; receptacle orbicular, concave, about 1.5 
cm. in diameter at maturity, irregular at margins and slightly tuberculate; d 
flowers limited to a narrow marginal region (sometimes also on narrow bands 
lying transversely across the receptacle); perianth membranous glabrous or 
minutely puberulus, irregularly cleft; stamens 2, filaments slender, glabrous, 
0.5-0.8 mm. long, anthers globose-didymous, about 0.4 mm. in diameter; 9 
flowers occupying center of the receptacle; ovaries semi-immersed in delicate 
alveolae, attached by the slender base, 2-9 in number, ovoid, about 3.5 mm. 
by 1.5 mm.; style slender, 1-2 mm. long, bifid at apex. 

Type, KS 29639 , collected Sept. 20,1929, in dense forest at Soledad, on 
Rio Itaya, dept. Loreto, Peru, and deposited in the herbarium of the New 
York Botanical Garden. It is a species related to D. nervosa Desv. and D. 
argentaia Hook. f. From the former it differs by having the d and 9 
flowers on different portions of the receptacle, the petioles and peduncles 
shorter, etc. From the latter it differs by its non-variegated leaves and its 
less carnose receptacles which are less markedly tuberculate at the margins, 

Loranthaceae 

Psittacanthus crassieolius Mart. Peru—Loreto: Mishuyacu, King 
119, A well-marked species, characterized by its ternately arranged flowers, 
its short filaments attached near the apex of the perianth, and the numer¬ 
ous villose hairs within the perianth distally. It should be noted that our 
specimen has leaves up to 18 cm. long, the perianth up to 9 cm. long, the 
stamens attached 10 mm. below the perianth apex, and the anthers 5-6 
mm. long. On this plant are also observed one or two spurs on each peri¬ 
anth lobe (the spurs fleshy, 1.5-2 mm. from apex of lobe, triangular, about 
0.5 mm. long, often reduced). The perianth has a tendency to split below 
the contracted throat, but the apical portion bearing the stamens is rarely 
distinctly lobed. 
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Psittacanthus calcaratus sp. nov. Frutex parasiticus; ramulis validis sub- 
rugosis glabris subteretibus vel trigonis; petiolis rugosis glabris apice alatis; 
laminis coriaceis glabris utrinque stomatiferis oblongis vel ovato-oblongis 
leviter falcatis, basi attenuatis, apice rotundatis vel obtusis, margine integris 
et leviter revolutis, nervo medio prominente, nervis lateralibus adscendentibus 
elevatis; fiorlbus grandis in paribus pedunculatis in racemo sub terminate dis- 
positis; pedunculis bracteatis (bracteis triangulari-ovatis); cupula subpatelli- 
forme; calyculo cylindrico apice patulo; perigonio cylindrico gracile glabro 
carnoso, ultra medium dilatato, fauce contracta, lobis patulis linearibus acutis 
ad margines interiores calcaratis (calcaribus deltoideis carnosis); staminibus 6 
perianthii lobis oppositis, filamentis carnosis glabris vel superne minute setosis, 
apice angustatis, antheras aequantibus, antberis lineari-oblongis laevibus 
dorso pubescentibus; stylo filiforme perianthii tubo paullo longiore, stigmate 
subgloboso. 

Parasitic shrub; branchlets stout, subrugose, glabrous, brownish, sub terete 
or trigonous; petioles rugose, glabrous, about 1 cm. long, winged above; leaf- 
blades thick coriaceous, glabrous, stomatiferous on both surfaces (stomata 
crowded, about 0.1 mm. long, about 30 per sq. mm. of surface above, slightly 
denser beneath), oblong or ovate-oblong, slightly falcate, 11-15 cm. long, 4-6 
cm. broad, attenuate at base, rounded or obtuse at apes, entire and slightly 
revolute at margins, pinnate-veined, xnidvein stout, prominent on both sur¬ 
faces, rugose, secondary veins 5-7 to a side, ascending, raised on both surfaces, 
veinlets obscurely reticulate; flowers large, arranged in pedunculate pairs on a 
sub terminal raceme; rachis stout, 2-3 cm. long; peduncles about 5 mm. long, 
bract triangular-ovate, 1-1.5 mm. long; pedicels about 3 mm. long; cupula 
subpatelliform, about 2 mm. long and 4-5 mm. in diameter at rim; calyculus 
cylindric, flaring at apex, 5-6 mm. long, 2-2.5 mm. in diameter; perianth 
cylindric, 9-9.5 cm. long, slender, swollen slightly above middle, contracted 
at throat, flaring to lobes, glabrous, carnose, bright red, 6-iobed, lobes linear, 
1-1.5 cm. long, 1.5 mm. broad, acute, recurved at maturity, each interior 
margin spurred about 1 mm. from apex (spurs triangular, about 0.8 mm. long 
and 0.5 mm. broad at base, pale, fleshy, thicker towards apex of lobe, forming 
pockets for anthers when young); stamens 6, opposite perianth lobes; filaments 
attached 11-12 mm. below apex of perianth, carnose, glabrous or minutely 
setose distally, 5-6 mm. long, narrowed at apex and attached to the anther 
dorsally near its base; anthers linear-oblong, about 6 mm. long and 1.5 mm. 
in diameter, bright yellow, smooth-surfaced, pubescent dorsally with several 
lax brown hairs up to 5 mm. long; style filiform, about 0.6 mm* in diameter, 
slightly longer than perianth at maturity; stigma subglobose, about 1.6 mm. 
in diameter. 

Type, Klug 694 , collected Dec., 1929, in forest at Mishuyacu, dept. 
Loreto, Peru, and deposited in the herbarium of the New York Botanical 
Garden. It is most nearly related to P: dusiaefolius (Willd.) EichL, from 
which it differs in leaf shape and in the presence of paired spurs on the 
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perianth lobes. These spurs suggest JP. caudaius XJle, a species which is 
very distinct in other respects. 

Psittacanthus peronopetalus Eichl. Peru—Loreto: Mishuyacu, 
King 1323. From material from farther down the Amazon our specimen 
differs by its longer perianths (up to 6.5 cm. long) and its more noticeably 
mucronate anthers. 

Psittacaathus peculiaris sp. nov. Frutex parasiticus; ramulis teretibus 
glabris fuscis vel cinereis; petiolis subrugosis glabris anguste alatis; laminis 
coriaceis glabris utrinque stomatiferis ovatis vel ovato-oblongis, basi atten¬ 
uate, apice acutis vel longe acuminatis, margine integris, nervo medio im¬ 
merse, nervis lateralibus adscendentibus obscuris; fioribus grandibus in cymis 
axillaribus dichotomis dispositis, glabris; bracteis late triangularibus; cupula 
oblique subpatelliforme; calyculo cylindrico apice patulo; perigonio carnoso 
6-anguIato tubuloso gracile apice ampliore, lobis linearibus ad apices co- 
liaerentibus acutis, ad apices extus calcara carnosa oblonga horizontal! 
gerentibus; staminibus 6 perianthii lobis oppositis, filamentis brevissimis ad 
perianthii apicem insertis et hoc loco villosis, antheris lineari-oblongis; stylo 
filiforme quarn perianthii tube longiore, stigmate ellipsoideo. 

Parasitic shrub; branchlets terete, glabrous, brownish or cinereous; petioles 
subrugose, glabrous, 3-6 mm. long, narrowly winged; leaf-blades thick coriace¬ 
ous, glabrous, dark green, stomatiferous on both surfaces (stomata minute, 
dense beneath, scattered above), ovate or ovate-oblong, attenuate or cuneate 
at base, acute or long-acuminate at apex, entire at margins, 9-16 cm. long, 
3.5-7 cm. broad, pinnate-veined, midvein immersed, secondary veins obscure, 
usually 3 to a side, oriented in basal half of leaf, ascending, veinlets obscurely 
reticulate; flowers large, 4 to an inflorescence, in axillary dichotomous cymes, 
glabrous; first and second branches of inflorescence 2-4 mm. long, bracts 
broadly triangular, about 1 mm. long; pedicles about 3 mm. long; cupula 
obliquely subpatelliform, about 0.8 mm. long and 1.8 mm. in diameter at rim, 
irregular at the thin margin; calyculus cylindric, flaring at apex, about 3 mm. 
long and 1.3 mm. in diameter, irregular-margined; perianth 6-angled, tubular, 
about 5 cm. long, slender (about 1 mm. in diameter) near base, gradually in¬ 
creasing to 4 mm. in diameter above, carnose, bright red, 6-lobed, lobes linear, 
about 1.5 mm. across, adherent to apex (easily separable in dissection), acute, 
sharply incurved for the distal 1.5 mm., each bearing at this point on the ex¬ 
terior surface a fleshy oblong horizontal spur (spurs about 1.8 mm. long, 1.6 
mm. broad, 0.5 mm. thick); stamens 6, opposite perianth lobes; filaments 
minute, about 1 mm. long, attached about 6 mm. below apex of perianth, at 
which point are several reddish-brown villose hairs about 3 mm. long, nar¬ 
rowed at apex and attached to the anther dorsally near its base; anthers linear- 
oblong, fitting into the pockets formed by the overarching perianth lobes, 
4-4.5 mm. long, about 0,6 mm. in diameter; stigma ellipsoid, about 0,8 mm, 
ip diameter. 
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Type, KS 29967 , collected Sept. 27,1929, In forest at Mishuyacu, dept. 
Loreto, Peru, and deposited in the herbarium of the New York Botanical 
Garden. Other collections from the same locality are: King 118 , 1206 . 
Another collection, also from Loreto, is KS 29653 , from Pena Blanca, on 
Rio Itaya. It is a species which apparently stands alone in the possession 
of horizontal perianth spurs, which are so noticeable as to obscure, at a 
first glance, the true lobe apices. The remarkably short filaments are also 
noteworthy, the anthers appearing sessile on a slight internal swelling of 
the perianth. Its nearest relationship may be with P. brachynema Eichl. 
andP, corynocephalus Eichl., both of which have the reduced filaments. 
The adherence of perianth lobes to one another or their freedom does not 
seem a fundamental character in this genus. 

Psittacanthus cucullaris (Lam.) Blume. Peru —Loreto: Mishuy¬ 
acu, King 1317 . Apparently not rare throughout Amazonian America. 

Phthirusa micrantha Eichl. Brazil —Amazonas: Manaus, KS 30187 . 
From the type locality. 

Olacaceae 

Liriosma gracilissp.nov. Frutexgracilis; ramulis subteretibus subrugosis 
fuscis glabris vel minute puberulis; petiolis subglabris rugosis apice alatis; 
laminis ovatis vel oblongo-ovatis opacis subcoriaceis, basi cuneatis vel acutis, 
apice acutis vel acuminatis, margine integris glabris vel supra ad nervum 
medium minute puberulis, nerve medio elevato, nervis lateralibus patulis 
elevatis; inflorescentia axillare breve racemosa, rachide gracile flexuosa striata 
minute puberula; fioribus pedicellatis, cupula obconica, ad marginem mem- 
branacea, glabra vel parce puberula, perianthii lobis 6 aequalibus binis lance- 
olatis glabris apice recurvatis; staminibus 9(3 fertilibus 6 sterilibus), fertilibus 
cum perianthii lobis alternatis, filamentis pilosis, antheris oblongis; sterilibus 
perianthii lobis oppositis membranaceis gracilibus apice furcatis; stylo filiforme 
giabro, stigmate subhemisphaerico leviter 3-partito, ovario hemisphaerico 
dense minuteque puberulo. 

Slender shrub up to 2 meters high; branchlets sub terete, sub rugose, fus¬ 
cous, glabrous or minutely puberulous; petioles essentially glabrous, rugose, 
2-4 mm. long, winged above; leaf-blades ovate or oblong-ovate, 6-7 cm. long, 
about 3 cm. broad, cuneate or acute at base, acute or acuminate at apex, entire 
and slightly membranous at margins, glabrous on both sides or minutely 
puberulous above on midnerve, opaque, subcoriaceous, dull green, pinnate- 
veined, midvein slightly raised on both surfaces, secondary veins 5-8 to a side, 
spreading, slightly elevated on both surfaces, veinlets obscurely reticulate; 
inflorescence axillary, short-racemose, 3-6-flowered; rachis slender, fiexuose, 
striate, 4-6 mm. long, minutely puberulous (hairs pale, not exceeding 0.05 mm. 
in length); pedicels subrugose, puberulous like the rachis, about 2 mm. long, 
minutely bracteolate at base; cup obconical, glabrous or faintly puberulous, 
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petal represents a fusion of 2, but the fusion is quite complete. The sta¬ 
mens are opposite the petals, which form, by their inflexed edges, little 
pockets for the anthers. 

Synandropiis membranaceus sp. nov. Frutex scandens; ramulis graciiibus 
striatis glabris; petiolis subteretibus graciiibus decidue laxe pilosis; laminis 
membranacels oblongis basi cordatis apice obtuse acuminatis apiculatisque 
margine serratis, supra glabris viridisque, subtus pallidis et glabris vel parce 
pilosis, e basi 5-9-nerviis, nervo medio prominente, nervis lateralibus patulis 
leviter elevatis; inflorescentia d paniculata glabra bracteata bracteolataque; 
fioribus d fasciculatis bracteolatis graciliter pedicellatis, sepalis 3 exterioribus 
membranacels deltoideis acutis patulis basi connatis, 3 interioribus membran- 
aceis concavis ovatis, petalis 3 tenuiter carnosis oblongis ad marginem mem- 
branaceis, inflexis ad margines laterales; staminibus 3 petalis oppositis, fila- 
mentis molliter carnosis ad medium connatis apice liberis, antheris subglobosis 
bilocularibus rimis verticalibus lateralibus dehiscentibus; inflorescentia 9 
fructeque ignota. 

High-climbing woody vine; branchlets slender, striate, with loose thin 
glabrous brownish bark; petioles sub terete, slender, 1-5 cm. long, deciduously 
pilose with pale lax hairs up to 0.5 mm. long; leaf-blades oblong, 8-10 cm. 
long, 3-4.5 cm. broad, cordate at base, obtusely acuminate and apiculate at 
apex, serrate at margins (serrations 1 or 2 per centimeter on mature leaves, 
each terminating a somewhat salient veinlet), membranous, above glabrous 
and virid, beneath pallid and glabrous or sparsely pale-pilose (hairs up to 0.3 
mm. long, sometimes about 10 per sq. mm. of surface on young leaves, de¬ 
ciduous), 5-9-nerved from the base, nerves spreading, midnerve prominent 
on both surfaces, principal lateral nerves usually 4 to a side, spreading, slightly 
elevated, veinlets copiously reticulate, plane; d inflorescence arising from 
branchlets below leaves, panicled, glabrous in all parts, up to 25 cm. long and 
12 cm. broad; primary rachis striate, slender, circumscribed at base by several 
minute deciduous bractlets, secondary branches up to 6 cm. long, each sub¬ 
tended by a membranous lanceolate bractlet 1.5-2 mm. long which sometimes 
also subtends a single flower or a small fascicle, tertiary branches similar, up 
up to 1 cm. long; flowers in fascicles of 2 or 3, each fascicle subtended by a mem¬ 
branous ovate acute bractlet about 1 mm. long; pedicels slender, up to 1.5 mm. 
long; exterior sepals 3, membranaceous, triangular-acute, connate at base, 
spreading, about 0,6 mm. long; interior sepals 3, membranous, concave, ovate, 
about 1.5 mm. long and 1.2 mm. broad; petals 3 (each presumably formed 
by the fusion of 2), thin-carnose, oblong, about 1 mm, long and broad, mem¬ 
branous towards margins, lateral margins inflexed; stamens 3, opposite the 
petals, somewhat fused; filaments delicately carnose, about 0.8 mm. long, 
fused half their length, free distally; anthers subsphericai, about 0.4 mm. in 
diameter, 2-locuIar, opening by lateral vertical clefts; $ inflorescence and 
fruit unknown. 
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Type, KS 30217 , collected in swampy jungle at Breves, Amazon estu¬ 
ary, state of Para, Brazil, Oct. 23, 1929, and deposited in the herbarium of 
the New York Botanical Garden. 

Disciphania lobata (Mart.) Eichl. Peru—Loreto: Mishuyacu, Klug 
423 , 780, Previously known from Amazonian Brazil. 

, Elissarrhena grandieolia (Eichl.) Diels. Peru —Loreto: Balsa- 
puerto (lower Rio Huallaga basin), KS 28665; San Antonio, on Rio Itaya, 
KS 29337 . Previously known from Amazonian Brazil. 

Myrtsticaceae 

Iryanthera leptoclada Mgf. Peru —Loreto: lower Rio Huallaga, 
KS 29272. Another collection not far from the type locality (mouth of Rio 
Morona). 

Virola mollissima (A. DC.) Warb. Peru —Loreto: Yurimaguas, lower 
Rio Huallaga, KS 29044 . Our specimen is in fruit and permits the follow¬ 
ing notes to be added to previous descriptions: 

Fruiting inflorescence up to 7 cm. long, once- or twice-branched, densely 
and closely ferruginous tomentose (hairs 1-1.5 mm. long, with numerous later¬ 
al spur-like branches); fruit sessile, spherical, 1-1.5 cm. in diameter, covered 
with a tomentum like that of the rachis (hairs up to 2.5 mm. long), 

Virola loretensis sp. nov. Arbor; ramulis subteretibus dense fulvo” 
tomentosis pilis ramosis; petiolis teretibus crassis tomentosis; laminis oblongis 
vel anguste obovato-oblongis, basi cordatis, apice acutissimis, supra mox gla- 
bris, subtus tomento obtectis, nervo medio supra piano subtus prominente, 
nervis lateralibus patulis rectis ante marginem confluentibus; inflorescentia <? 
axillare dense tomentosa paniculata multiflora; floribus fasciculatis bracteis 
fugacibus lanceolatis suffultis; floribus cd 1 graciliter pedicellatis infundibuli- 
formibus, perigonio trifido extus tomentoso intus glabro; antheris 3 linearibus 
connatis subacutis, quam columna paullo iongioribus; inflorescentia 9 quam 
masculina minus ramosa, floribus subsessilibus. 

Tree 4-8 meters high; branchlets subterete, densely and apparently persist¬ 
ently tomentose (hairs 1.5-3.5 mm. long, multicellular, with numerous short 
horizontal spur-like branches, ferruginous); petioles similarly tomentose, 
terete, stout (2.5-4 mm. in diameter), 3-10 mm. long; leaf-blades oblong or 
narrowly obovate-oblong, 15-30 cm. long, 4-9 cm. broad, cordate (rarely 
rounded or truncate) at base, acute or gradually sharp-acuminate at apex, 
entire and slightly revolute at margins, brown, above glabrous and dull 
(tomentose on midnerve, sometimes on surface of very young leaves), beneath 
densely or sparsely tomentose with spreading branched hairs similar to those 
of the branchlets, most densely so on the nerves, pinnate-veined, midnerve 
nearly plane or slightly raised above, prominent beneath, secondary nerves 
15-19 to a side, spreading at an angle of about 60 degrees, straight, parallel, 
arcuate and connected near margins, slightly impressed above, raised beneath, 
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tertiary nerves subparallel, nearly plane, veinlets copiously reticulate; c? in¬ 
florescence axillary, panicled, 3-5-times branched, many-flowered, up to 20 cm. 
long and 15 cm. broad, densely brown tomentose with hairs similar to those of 
the branchlets; bracts each subtending a group of 8-15 flowers, linear-lanceo¬ 
late, about 3 mm. long, densely ferruginous tomentose dorsallv and at margins 
(hairs similar to those of branchlets but frequently unbranched), glabrous 
within, soon deciduous; flowers in ultimate clusters of 4-13 in umbelliform 
panicles, pedicellate (pedicels slender, 0.25 mm. in diameter, 1-3 mm. long, 
ferruginous tomentose (hairs about 0.2 mm. long, branching, contracted to 
appear stellate), continuous with perianth); perianth infundibuliform, 1.5-2.5 
mm. long, tomentose without (hairs similar to those of the pedicel, frequently 
0.1 mm. long), glabrous within, 3 (rarely 4-)-fid about one-third its length, 
lobes ovate-deltoid, subacute; anthers 3(always?), connate, erect, linear, sub¬ 
acute at apex, about 0.6 mm. long, column glabrous, slightly shorter than the 
anthers (0.3-0.5 mm. long); 9 inflorescence axillary, once- or twice-branched, 
up to 15 cm. long, many-flowered, tomentose as the d 1 inflorescence (hairs 
usually simple); flowers in ultimate clusters of 5-10, subsessile; perianth simi¬ 
lar to that of d flowers; ovary spherical, about 1.8 mm. in diameter, densely 
sericeo-tomentose (hairs usually simple, multicellular, up to 1 mm. long); 
stigma sessile. 

Type, KS 27359 , collected Aug. 9, 1929, in woods at Iquitos, dept. 
Loreto, Peru, and deposited in the herbarium of the New York Botanical 
Garden. Other collections, all from Loreto, are: Iquitos, KS 27026 ; 
Mishuyacu, King 1502, 1543; Pena Blanca, on Rio Itaya, KS 29671. 
Description of the bracts is taken from KS 27026 , of the 9 inflorescence 
from King 1502 . It is a very distinct species, probably most closely related 
to V . officinalis (Mart.) Warb. and V. calophylla Warb., from both of which 
it differs markedly in its long persistent hairs, and also in petiole, leaf, and 
flower dimensions. 

Virola calophylla Warb. Peru— Loreto: Mishuyacu, KS 29933, 
King 188, 473 , 533 . Possibly our specimens represent a variety of this 
Brazilian species; they have somewhat shorter petioles and pedicels. 

Cohpsoneura capitellata (A. DC.) Warb. Peru— Loreto: Mishuy¬ 
acu, King 180 . The type of the species is from the Rio Huallaga. Our plant 
has slightly larger stamens, but agrees in all important character with the 
description. 

Compsoneura Tessmannxx Mgf. Peru— jumn: San Nicholas, Pichis 
Trail, alt. 1100 m., KS 26053. The description of this species, the type of 
which is from the upper Maranon, gives the leaf base as rotund, but the 
type collection and our specimen both show it to be acute or cuneate. In 
the present specimen the anthers are up to 1.5 mm. long, but in all essential 
features it agrees well with the above mentioned robust species; ', 
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Lauraceae 

Cryptocarya robusta sp. nov. Arbor ca. 9 metralis; ramulis subteretibus, 
cortice glabro vel sericeo obtectis; petiolis supra planis subrugosis subglabris; 
laminls oblongis vel ellipticis subcoriaceis olivaceis basi cuneatis apice obtuse 
acuminatis, supra glabris, subtus minutissime sericeis vel glabris, nervo medio 
supra prominulo subtus prominente, nervis lateralibus rectis adscendentibus; 
inflorescentia paniculata pauciflora sericea; bacca parva globosa vel obovoidea, 
reliquis perianthii staminumque coronata; perianthii lobis trigonis; filaxnentis 
brevissimis glabris, antheris sub trigonis; ovario perianthii tubo immerso el- 
lipsoideo glabro. 

Tree 6-9 meters high; branchlets sub terete, glabrous or minutely sericeous 
when young; petioles flattened above, 10-12 mm. long, about 2 mm. in diame¬ 
ter, subrugose, essentially glabrous; leaf-blades oblong or elliptic, 17-22 cm. 
long, 6-9 cm. broad, cuneate at base, obtusely acuminate at apex, entire at 
margins, subcoriaceous, olivaceous, glabrous above, glabrous or minutely 
sericeous beneath (hairs pale, closely appressed and dense when present, about 
0.1 mm. long), pinnate-veined, midnerve slightly raised above, prominent be¬ 
neath, secondary nerves 4 or 5 per side, straight, ascending, arcuate near mar¬ 
gins, nearly plane above, raised beneath, veinlets reticulate, slightly raised 
beneath; inflorescence panicled, about 7 cm. long in our specimen, once- 
branched, branches of inflorescence faintly striate, subterete, minutely and 
densely pale sericeous; young fruits 15-25 to an inflorescence, pedicellate 
(pedicels 3-7 mm. long, terete, minutely sericeous), subspherical or obovoid, 
4-6 mm. in diameter, composed of a thick enlarged perianth tube, surmounted 
by remnants of perianth lobes and stamens; perianth lobes 6, slightly imbricate, 
triangular, acute, about 0.7 mm. in length and breadth; first and second series 
of stamens 3 each, anthers subtriangular, about 0.35 mm. in length and 
breadth, opening introrsely, filaments stout, short (0.1 mm. long), apparently 
glabrous and free from the perianth lobes; third and fourth series of stamens 
not observed; ovary carnose, ellipsoid, about 3 mm. long in our specimen, com¬ 
pletely enclosed in the perianth tube, attached only at base; stigma not ob¬ 
served. 

Type, KS 26077 , collected July 4,1929, in dense forest at San Nicholas, 
Pichis Trail, dept. Junxn, Peru, alt. 1100 m., and deposited in the herbar¬ 
ium of the New York Botanical Garden. It is a very distinct plant, with 
larger leaves than any other species of the genus. Its nearest ally appears to 
be C. pachycarpa Gleason, with which it has in common an unusually 
thickened perianth tube. 

Aniba compacta sp. nov. Arbor ca. 18 metralis; ramls ramulisque leviter 
striatis cinereis glabris vel minute pulverulentis bene foliatis; petiolis supra 
leviter canaliculatis subrugosis, decidue pulverulentis; laminis obovatis vel 
oblongo-obovatis coriaceis fuscis, basi cuneato-attenuatis, apice obtuse bre- 
viter acuminatis, glabris vel parce pulverulentis basin, nervo medio promi- 
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nente, nervis lateralibus patulis, arcuatis ad xnarginem; inflorescentia panic- 
nlata multiflora, dense cinereo-tomentella; fioribus hermaphroditis dense 
tomentellis graciliter pedicellatis, perianth!! tubo prismatico, lobis ovatis sub- 
acutis, intus ad apicem glabris; androece! seriebus 2 exterioribus fertilibus, 
filamentis robustis antheras subaequantibus, antheris subtrigonis obtusis brev- 
iter pilosis; staminodiis ser. III. magnis oblongis breviter pilosis, basi glandu- 
lis binis magnis suffultis; ovario perianth!! tubo immerse, ellipsoideo glabro, 
stylo gracile, stigmate truncate. 

Tree up to 18 meters high; branches and branchlets lightly striate, cinere¬ 
ous, glabrous or minutely pulverulent when young; petioles shallowly canalicu¬ 
late above, subrugose, deciduously pulverulent, 12-18 mm. long; leaf-blades 
obovate or oblong-obovate, 10-15 cm. long, 3.5-6.5 cm. broad, cuneate-at- 
tenuate at base, obtuse or bluntly short-acuminate at apex, entire and plane 
at margins, coriaceous, fuscescent, glabrous or faintly pulverulent towards 
base on both surfaces, pinnate-veined, midvein stout, raised on both surfaces, 
secondary veins 8-12 to a side, spreading, arcuate and obscurely connected 
near margins, slightly raised above, plane or slightly impressed beneath, vein- 
lets closely reticulate, impressed on both surfaces; inflorescence panicled, 
once- or twice-branched, up to 13 cm. long, many-flowered, branches of in¬ 
florescence striate, densely cinereous-tomentellous (hairs about 0.1 mm. long), 
secondary branches up to 2 cm. long; flowers solitary or in clusters of 2 or 3, 
bracteolate at base (bractlets oblong, densely tomentellous, 1-2 mm. long, soon 
deciduous), pedicellate (pedicels 3-6 mm. long when mature, tomentellous), 
3-3.5 mm. long, densely tomentellous; perianth tube short subcylxndric or 
prismatic, about 1.8 mm. long and 2 mm. in diameter, lobes 6, subequal, erect, 
narrowly imbricate, broadly ovate, subacute or rounded, about 1.3 mm. long 
and 1.5 mm. broad, glabrous within distally, pilose at base; stamens 9; first 
and second series: fertile, filaments stout, about 0.5 mm. long and 0.8 mm. 
broad, densely short-pilose, anthers deltoid, about 0.5 mm. long, obtuse at apex, 
short-pilose, bilocular, opening introrsely; third series: sterile, oblong, about 
1.3 mm. long and 0.4 mm. broad, blunt at apex, densely short-pilose, biglandu- 
lar at base (glands subspherical, sessile, about 0.5 mm. in diameter); ovary el¬ 
lipsoid, glabrous, completely immersed in perianth tube, about 1 mm. long 
and 0.5 mm. broad at an thesis; style slender, 1.5 mm. long, stigma truncate. 

Type, King 608 , collected Oct.-Nov., 1929, in forest at Mishuyacu, 
dept. Loreto, Peru, and deposited in the herbarium of the New York 
'Botanical Garden. It is a very distinct species, related to A. Canelilla 
(HBK.) Mez, with which it has in common a sterile third series of stamens, 
but from which it differs by its long many-flowered inflorescence, its 
large flowers with equal perianth segments, its pilose filaments, etc. It may 
also bear a relationship to A . ciirifolia (Nees) Mez, from which it differs by 
haying its veinlets immersed, its perianth tube longer than the lobes, its, 
filaments shorter, its third series of stamens sterile, and its style longer. 
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Amiba Pantjrensxs (Melssn.) Mez. Peru —Loreto: Mishuyacu, King 
409 . Previously known from Brazil; our plant is exactly similar to Spruce 
2603 from the Rio Uaupes. 

Aniba reticulata sp. nov. Arbor; ramis ramulisque leviter striatis cinereis 
vel fuscis, parce pilosulis vel glabris; petiolis subteretibus rugosis nigrescent!- 
bus glabris; laminis oblongo-ovatis chartaceis olivaceis, basi longe cuneatis, 
apice breviter acuminatis, glabris vel parce pilosis, nervo medio utrinque ele¬ 
vate, nervis lateralibus adscendentibus; inflorescentia paniculata multiflora, 
parce pilosa; floribus hermaphroditis graciliter pedicellatis extus pilosis, peri- 
anthii tubo obconico, lobis ovatis reflexis, intus dense breviter velutinis, 
androecei seriebus 3 fertilibus, fllamentis brevissimis, seriei tertiae basi glandu- 
lis binis sessilibus suffultis, antheris ovoideis, apice obtusis vel leviter emar- 
ginatis; ovario subgloboso glabro, stigmate subsessile. 

Tree; branches and branchlets lightly striate, cinereous or brownish, 
minutely and sparsely pilosuious when young, soon glabrous; petioles sub- 
terete, rugose, 6-10 mm. long, narrowly winged above, nigrescent, essentially 
glabrous; leaf-blades oblong-ovate, 8-13 cm. long, 3.5-4.5 cm. broad, long- 
cuneate at base, bluntly short-acuminate at apex, entire at margins, chartace- 
ous, olivaceous, glabrous on both surfaces or minutely and sparsely pilose (hairs 
pale brown, spreading, about 0.2 mm. long, especially on the nerves), pinnate- 
veined, secondary nerves 5 or 6 to a side, ascending, with the midnerve raised 
on both surfaces, veinlets copiously reticulate, elevated on both surfaces; in¬ 
florescence panicled, 2- or 3-times branched, up to 9 cm. long, about 100- 
flowered, branches of inflorescence nigrescent, lightly striate, sparsely pilose 
(hairs pale, about 0.1 mm. long), secondary branches less than 1 cm. long; 
flowers solitary or in fascicles of 2 or 3, bracteolate at base (bractlets oblong, 
about 1 mm. long, pilose), pedicellate (pedicels up to 5 mm. long, pilose), 
about 3 mm. long and 4 mm. in diameter when expanded, pilose without; 
perianth tube obconical, about 2 mm. long, lobes 6, subequal, reflexed at 
maturity, broadly ovate, 2-2.5 mm. long and broad, densely short-velutinous 
within (hairs pale brown, minute, forming a thin close tomentum); stamens 9, 
all fertile with 2-locular anthers; first and second series: filaments minute, con¬ 
tracted, glabrous, about 0.1 mm. long, anthers broadly ovoid, about 0.4 mm. 
long and 0.7 mm. broad, obtuse or lightly emarginate at apex, opening in- 
trorsely; third series: filaments contracted, short, obscured by 2 large flat semi¬ 
confluent glands, anthers as those of the outer series, opening extrorsely; ovary 
subglobose, about 1.5 mm. in diameter, glabrous, stigma subsessile, irregularly 
peltate, about 1 mm. in diameter. 


Type, KS 28050 , collected Aug. 25, 1929, in woods at Yurimaguas, on 
lower Rio Huallaga, dept. Loreto, Peru, and deposited in the herbarium of 
the New York Botanical Garden. It is a species related to A. Mmtteriana 


Mez, from which it differs by its larger flowers, its Contracted and glabrous 
filaments, and its short style. 
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Aniba citrifolia (Nees) Mez. Peru —Loreto: Mishuyacu, King 1313. 
Our plant lias shorter pedicels and larger leaves than typical material 
from Brazil, 

Acbodiclidium armeniacum (Nees) Mez. Peru —Loreto: Mishuyacu, 
King 1267 , 1379 . Apparently a rare species, previously collected by Poep- 
pig. It is well-marked by its ovate-lanceolate leaves, its slender fiexuose 
pedicels, and. its introrse-apically dehiscing anthers. 

Acrodiclidium iatif olium sp. nov. Arbor ca. 4 metralis; ramulis subteretibus 
rectis dense ferrugineo-sericeis; petiolis subrugosis supra canaliculatis gracili- 
bus pilosis; laminis oblongis vel late ovato-oblongis subcoriaceis olivaceis, 
basi late cuneatis, apice caudato-acuminatis, supra glabris vel parce pilosis, 
subtus ferrugineo-pilosis, nervo medio prominente, nervis lateralibus arcuato- 
adscendentibus supra subplanis subtus prominentibus; inflorescentia panicu- 
lata multiflora, dense sericeamodo ramulorum; floribus hermaphroditis gracil- 
iter pedicellatis sericeis, perianthii tubo obconico vel breviter cylindrico, lobis 
oblongis subacutis intus glabris; staminibus serierum 2 exteriorum sterilibus 
ovato-oblongis, seriei tertiae fertilibus, filamentis quam antheris 2-3-plo 
longioribus, basi biglandulosis, antheris bilocularibus extrorsis; ovarioellip- 
soideo-ovoideo glabro subrugoso immerso, stylum aequante. 

Tree about 4 meters high; branchlets sub terete, straight, densely and 
closely ferruginous sericeous (hairs appressed, about 0.1 mm. long, completely 
covering young branchlets, deciduous); petioles subrugose, canaliculate above, 
12-15 mm* long, slender (less than 2 mm. in diameter), appressed pilose (hairs 
often longer than those of the branchlets); leaf-blades oblong or broadly ovate- 
oblong, 15-19 cm. long, 7-9 cm. broad, broadly cuneate at base, caudate- 
acuminate at apex, plane and entire at margins, subcoriaceous, olivaceous, 
glabrous above or pilose on and near the principal veins (hairs appressed, 
about 0.3 mm. long), regularly pale-ferruginous-pilose beneath (hairs sub- 
appressed, 0.3-0.4 mm. long, densest on the nerves, 15-30 per sq. mm, of 
surface), pinnate-veined, midnerve raised above, prominent beneath, second¬ 
ary nerves 5-7 per side, arcuate-ascending, nearly plane above, prominent be¬ 
neath, veinlets reticulate, subimmersed; inflorescence panicled, 7-9 cm. long, 
solitary in leaf axils, twice-branched, about 100-flowered, branches of inflo¬ 
rescence terete, densely sericeous as the branchlets; flowers in fascicles of 2 or 
3, minutely bracteolate at base, pedicellate (pedicels sericeous, slender, 1-4 
mm, long), 1.5-2 mm. long; perianth tube obconical or short-cylindric, 1.3-1.5 
mm. long, about 1.5 mm. in diameter, lobes 6, incurved, equal, closely serice¬ 
ous without (hairs 0.1 mm. long), glabrous within, oblong, subacute, 0.6-0.8 
mm. long, 0.7 mm. broad; stamens 9; first and second series: sterile, ovate- 
oblong, rounded at apex, 0.5 mm. long and broad, slightly concave, sparsely 
short-pilose without; third series: fertile, oblong, 0.6 mm. long, 0.5 mm. 
broad, filaments 2 or 3 times as long as the anthers, sparsely pilose at base, 
biglandular at base (glands, nigrescent, globose, sessile, about 0.15 mm.An 
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diameter), anthers bilocular, locales opening extrorse-apically; ovary elliptic- 
ovoid, about 0.5 mm. long at an thesis, glabrous, subrugose, immersed, style 
about as long or slightly shorter, stigma truncate. 

Type, King 30 , collected Oct.-Nov., 1929, in clearing in forest at 
Mishuyacu, dept. Loreto, Peru, and deposited in the herbarium of the New 
York Botanical Garden. It is a species closely allied to A. brasiliense Nees 
and A . aiireum Huber, from both of which it differs by having its leaves 
larger and oblong rather than ovate-lanceolate and its inflorescence longer. 
Our plant has flowers slightly larger than those of A. brasiliense and the 
ovary strictly glabrous rather than sparsely short-pilose (as it is in A. 
brasiliense regardless of the description). 

Acrodiclidium macropliyllum sp. nov. Arbor ca. 4 metralis; ramulis sub- 
teretibus cinereis glabris; petiolis valde canaliculatis crassis glabris; laminis 
oblongo-ovatis coriaceis, olivaceis vel fuscis, basi cuneatis, apice acuminatis(?), 
supra glabris subtus minute pilosis, nerve medio prominente, nervis lateralibus 
patulis arcuatis ad marginem; inflorescentia racemoso-paniculata, 20-40- 
floris, pilosa; floribus hermaphroditis pedicellatis glabris, perianthii tubo ob- 
conico subrugoso carnoso, lobis erectis ovatis; staminibus serierum 2 ex- 
teriorum sterilibus spathulatis vel obovatis glabris, seriei tertiae fertilibus, fila- 
mentis antheras aequantibus dense pilosis basi biglandulosis, antheris carnosis 
subglobosis extrorsis; ovario ellipsoicleo-ovoideo glabro semi-immerso stylum 
aequante. 

Tree 4 meters high; branchlets subterete, cinereous, glabrous; petioles 
deeply canaliculate, 20-30 mm. long, stout (2-4 mm. in diameter), essentially 
glabrous; leaf-blades oblong-ovate, 25-33 cm. long, 11-13 cm. broad, cuneate 
at base, acuminate at apex (?, incomplete in our specimen), entire and nar¬ 
rowly cartilaginous at margins, coriaceous, olivaceous above, brownish be¬ 
neath, glabrous above, sparsely and minutely pilose beneath (hairs spreading, 
pale, translucent, about 0.1 mm. long, soon deciduous), pinnate-veined, mid¬ 
nerve prominent on both surfaces, secondary nerves about 8 per side, spread¬ 
ing, ascending near margins, raised on both surfaces, veinlets reticulate, 
slightly elevated beneath, the finer ones obscure; inflorescence racemose- 
panicled, once-branched, up to 6 cm. long on our specimen (conceivably much 
longer), 20-40-flowered, branches of inflorescence subterete, pilose with pale 
spreading hairs up to 0,3 mm. long; flowers solitary or in fascicles of 2 or 3, 
hracteate at base (bracts oblong, sparsely pilose, about 1 mm. long), pedicel¬ 
late (pedicels essentially glabrous, 1.5-2.5 mm. long), glabrous, about 3 mm, 
long; perianth tube obconical, 1-1.5 mm. long, subrugose, carnose, lobes 6, 
subequal, erect, slightly concave, ovate, about 1.4 mm. long and 1. 2 mm. 
broad; stamens 9; first and second series: sterile, spatula te or obovate, gla¬ 
brous, about 0.9 mm. long and 0.7 mm, broad; third series: fertile, filaments 
stout,, about 0,6 mm. long, densely pilose (hairs brown, straight, ascending, 
about 0.2 mm. long), blglandular at base (glands subglobose, about 0.3 mm. 
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in diameter? minutely stipitate with short-pilose stalks)? anthers carnose, sub- 
globose, about 0.7 mm. in diameter, opening extrorse-apically; ovary elliptic- 
ovoid, about 0.8 mm. in diameter, glabrous, semi-immersed, style about as 
long as ovary, stigma truncate. 

Type, King SO , collected Oct.-Nov., 1929, in forest at Mishuyacu, dept. 
Loreto, Peru, and deposited in the herbarium of the New York Botanical 
Garden. It is a very distinctive species, most closely allied to A. brasilicnse 
Nees and A. latifolhim (above described). Both of these species, however, 
have much smaller leaves and densely strigose flowers, as well as differ¬ 
ences in staminal measurements, etc. In leaf size and shape, our species is 
suggestive of A. Canelo Rose, an unpublished Ecuadorean species which is 
not to be confused with A. Canclla (Meissn.) Mez. A. Canelo , known in 
fruit only, has veinlets much more prominent than our plant and leaves 
somewhat narrower. 

Endlicheria mishuyacensis sp.nov. Arbor ca. 10 metralisjramis ramulisque 
gracilibus striatis cinereis decidue strigosis; petiolis canaliculatis rugosis gra- 
cilihus strigosis vel subglabris; laminis oblongo-lanceolatis vcl anguste obo- 
vatis chartaceis, basi attenuatis, apice obtuse acuminatis, glabris vel parce 
strigosis, nervo medio prominente, nervis lateralibus arcuatis adscendentibus 
ad marginem; inflorescentia d* paniculata subflexuosa paucifiora, minute 
strigosa; floribus c? minute pallido-strigosis breviter pedicellatis, perianthii 
tubo obconico, lobis oblongo-ovatis intus glabris; androecei seriebus 3 omnibus 
fertilibus, fxlamentis carnosis dilatatis, basi eglandulosis, antheris filamenta 
aequantibus apice subacutis; inflorescentia $ adhuc ignota; bacca ovoidea vel 
obovoidea, cupula subsessile. 

Tree 6-10 meters high; branches and branchlets cinereous, slender, striate, 
when young minutely strigose (hairs appressed, brown, up to 0.2 mm. long), 
becoming glabrous; petioles canaliculate above, rugose, 3-10 mm. long, slender 
(1-1.5 mm. in diameter), winged distally, strigose as the branchlets or sub- 
glabrous; leaf-blades oblong-lanceolate or narrowly obovate, 7-16 cm. long, 
2-5.5 cm. broad, attenuate at base, obtusely acuminate at apex, entire and 
slightly thickened at margins, chartaceous, dark green, somewhat lustrous, 
glabrous or sparsely strigose on both surfaces (hairs appressed, scattered, 
about 0.2 mm. long, densest near the midnerve, soon deciduous), venation 
pinnate, midnerve prominent on both surfaces, secondary nerves 4-6 per side, 
arcuate, ascending near margins, raised on both surfaces, veinlets copiously 
and prominently reticulate; c? inflorescence panicled, subflexuose, 3-4 cm. 
long, about 10-20-flowered, rachis and secondary branches slender, violaceous, 
striate, minutely strigose as the branchlets; flowers minutely pale-strigose 
without with appressed hairs about 0.1 mm. long, short-pedicellate (pedicels 
up to 1.5 mm. long); perianth tube obconical, 1-1.3 mm. long, limb spreading, 
6-lobed, lobes thin carnose, oblong-ovate, 1-1.3 mm. long, 0.8 mm. broad, 
glabrous within; stamens 9, all fertile with short carnose dilated filaments and 
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2-locular anthers, eglanduiar at base; first and second series: 0.7-0.9 mm. long, 
connective extended slightly beyond anthers and marked introrsely with a few 
scattered minute yellowish glands, anthers about as long as filaments, stout, 
opening introrse-laterally; third series: similar, connective eglanduiar, anthers 
opening extrorse-laterally; fourth series and gynecium completely lacking; 9 
inflorescence not seen; calyx in fruit subsessile, dull red, about 13 mm. in 
diameter at summit; fruit ovoid or obovoid, dark green, up to 30 mm. long 
and 18 mm. in diameter at middle, imbedded in the cup about one-fourth its 
length. 

Type, King 204 , collected Oct.-Mov., 1929, in forest at Mishuyacu, 
dept. Loreto, Peru, and deposited in the herbarium of the New York 
Botanical Garden. Other collections from the same locality are: King 411 , 
621 , 703 , KS 29870 (from which the fruit is described). A plant from 
Balsapuerto, lower Rio Huallaga basin, KS 28400, is also referable here. It 
is a species allied to E. dysodantha (R. & P.) Mez, from which it differs by 
having its pedicels shorter, its flowers about twice as large, and its third 
series of filaments eglanduiar. Its relationship to recently described species 
of lowland Peru is not close. 

Endlicheria arunciflora (Meissn.) Mez. Peru—Loreto: Mishuyacu, 
King 1264 , 1403. Our specimen has leaves up to 25 cm. long and 8.5 cm. 
broad. It is apparently a rare species, but no important differences are 
apparent between the present specimens and the description and plate 
(typical material is not available to me). 

Endlicheria angmala Nees. Peru— Loreto: Iquitos, KS 27192; 
Mishuyacu, KS 29959 , King 728 . Local name: ‘ Canelad Evidently a widely 
distributed species from Guiana to Amazonian Peru. It was collected on the 
Rio Ucayali by Tessmann. 

Persea bolxviensis Mez & Rusby. Peru— Jumn: San Ramon, alt. 
1400-1700 m., KS 24831 . Previously known from Bolivia. 

Phoebe pichisensis sp. nov. Arbor ca. 10 metralis; ramis ramulisque sub- 
teretibus leviter striatis fuscis vel stramineis dccidue pulverulentis; petiolis 
leviter canaliculatis gracilibus puberulis; laminis ovato-oblongis chartaceis, 
basl cuneatis, apice obtuse breviter acuminatis, supra subglabris, subtus pilo¬ 
sis, nervo medio supra piano subtus elevato, nervis lateralibus arcuato-adscen- 
dentibus; infiorescentia paniculata multiflora minute puberula; floribus herma- 
phroditis extus parce puberulis breviter pedicellatis, perianthii tubo late ob- 
conico, lobis ovato-oblongis; androecei seriebus 3 fertilibus, filamentis an- 
theras aequantibus gracilibus, serierum I et II glabris, seriei III introrse 
pilosis basi biglandulosis; antheris oblongis obtusis; staminodiis ser.PV.'Sagit- 
tato-triangularibus glabris filamenta aequantibus; ovario glabro globoso sty- 
lum aequante; bacca carnosa globosa, basi perianthii lobis persistentibus cir- 
cumdata.' , ■ A 1 
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Tree 5-10 meters high; branches and branchlets sub terete, lightly striate, 
fuscous or stramineous, when young pulverulent with minute pale hairs, be¬ 
coming glabrous; petioles shallowly canaliculate, 6-10 mm. long, slender, nar¬ 
rowly winged distally, puberulous (hairs minute, pale, less than 0.2 mm. long); 
leaf-blades ovate-oblong, 8-12 cm. long, 2.5-4 cm. broad, cimeate at base, 
bluntly short-acuminate at apex, entire and slightly thickened at margins, 
chartaceous, yellowish green, essentially glabrous above, pilose beneath (hairs 
pale, spreading, about 0.1 mm. long, slightly longer in nerve axils, persistent 
on our specimen), venation pinnate, secondary nerves 3 or 4 per side, arcuate- 
ascending, with the midnerve plane above, raised beneath, pale, conspicuous, 
veinlets reticulate, plane above, prominulous beneath; inflorescence panicled, 
axillary, 5-12 cm. long, 2- or 3-times branched, many-flowered (probably 
25-100-flowered); rachis and branches stramineous, minutely puberulous, pri¬ 
mary branches 1-4 cm. long; flowers greenish yellow, sparsely pale puberulous 
without, short-pedicellate (pedicels 2-3 mm. long) ; perianth tube broadly ob~ 
conical, 1-1.5 mm. long, lobes 6, equal, slightly imbricate, ovate-oblong, about 
2.1 mm. long and 1.5 mm. broad; fertile stamens 9, in three series, all with 4- 
locular anthers, first and second series with slender glabrous filaments about 
0.9 mm. long and oblong anthers 0.9 mm. long and 0.5 mm. broad, anthers 
obtuse at apex, opening introrsely, third series with slender introrscly pilose 
(hairs reddish brown, about 0.15 mm. long) biglandular (glands cordate, orbi¬ 
cular, sessile, 0.5 mm. in diameter, attached slightly above base) filaments 
about 1.2 mm, long and oblong extrorsely dehiscent anthers 0.9 mm. long and 
0.4 mm. broad; staminodes of fourth series sagittate-triangular, glabrous, 0,5 
mm. long, 0.6 mm. broad, with filaments about the same length; ovary gla¬ 
brous, globose, about 1.4 mm. in diameter at anthesis, style about 1 mm. long, 
stigma truncate; fruit carnose, globose, up to 4 mm. in diameter, surrounded 
at base by persistent perianth lobes. 

Type, KS 25430 , collected June 28, 1929, in dense forest, Kilometer 
3-10, on Pichis Trail, dept. Junm, Peru, alt. 900 m., and deposited in the 
herbarium of the New York Botanical Garden. It is a species very closely 
related to P. Brasiliensis Mez, from which it differs by its somewhat: nar¬ 
rower leaves with conspicuously pale nerves. In floral characters the two 
species are almost identical; however, the present species has staminodes 
about half as large as those of P. Brasiliensis and rather less conspicuous 
glands on the filaments of the third staminal series. 

Ocotea acipeylla (Nees) Mez. Peru—Loreto: Mishuyacu, King 
891. Previously known from Amazonian Brazil. 

Ocotea Keriana sp. nov. Arbor ca. 9 metralis; ramulis teretibus diva- 
ceis vel nigrescentib.us parce decidue tomentellis; petiolis lev!ter canaliculatis 
gracilibus nigrescentibus subrugosis glabris; laminis oblongo-ovatis vel ob- 
longo-lanceolatis chartaceis olivaceis glabris, basi cuneato-attenuatis, apice 
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obtuse longe-acuminatis, nervo medio elevato, nervis iateralifaus arcuato-ad- 
scendentibus; infiorescentia paniculata multiflora gracile minute tomentella; 
florlbus hermaphroditis graciliter pedicellatis extus strigosis intus minute 
tomentellis, perianthii tubo obconico rugose, lobis oblongo-ovatis subacutis, 3 
exterioribus angustioribus; androecei seriebus 3 fertilibus, filamentis brevibus, 
seriei III basi biglandulosis; antheris oblongis apice truncatis; ovario subglo- 
boso glabro stylum aequante. 

Tree 6-9 meters high; branchlets terete, olivaceous or nigrescent, sparsely 
and minutely tomentellous when young, soon glabrous; petioles shallowly 
canaliculate, 6-11 mm. long, slender, nigrescent, subrugose, glabrous; leaf- 
blades oblong-ovate or ovate-lanceolate, 11-17 cm. long, 3.5-5.5 cm. broad, 
cuneate-attenuate at base, obtusely long-acuminate at apex, entire at margins, 
chartaceous, olivaceous, glabrous on both surfaces or minutely tomentellous 
on nerves beneath, pinnate-veined, secondary nerves 5 or 6 per side, arcuate- 
ascending, with the midnerve raised on both surfaces, veinlets prominulous- 
reticulate; inflorescence panicled, 8-14 cm. long, 4-8 cm. broad, 2- or 3-times 
branched, lOQ-200-flowered, branches of inflorescence slender, terete, minutely 
tomentellous (especially on young parts) with pale appressed hairs about 0.1 
mm. long, lateral branches horizontal, up to 4 cm. long; flowers hermaphro¬ 
dite, pale yellow, solitary or in clusters of 2 or 3, pedicellate (pedicels slender, 
1-3 mm. long, minutely strigose with pale hairs about 0.1 mm. long, minutely 
deciduously bracteolate at base), short-strigose without, minutely tomentell¬ 
ous within, 2.5-3 mm. long at maturity; perianth tube obconical, rugose, about 
1 mm. long, lobes 6, slightly imbricate, oblong-ovate, subacute, about 1.8 mm. 
long, the 3 exterior 1 mm. broad, the 3 interior 1.5 mm. broad; stamens 9, all 
fertile with 4-locular anthers; first and second series: filaments glabrous, 0.25 
mm. long, eglandular, anthers 0.9 mm. by 0.5 mm., truncate at apex, locales 
introrse; third series: filaments glabrous, 0.3 mm. long, biglandular at base 
(glands subnigrescent, subglobose, 0.3 mm. in diameter, subsessile or with 
minute stalks 0.1 mm. long), anthers oblong, 0.8 mm. by 0.5 mm., locales ex- 
trorse; ovary subglobose, about 0,8 mm. in diameter at anthesis, glabrous; 
style as long as or slightly longer than ovary, stigma subcapitate. 

Type, KS 27111 , collected Aug. 5, 1929, in woods at Iquitos, dept. 
Loreto, Peru, and deposited in the herbarium of the New York Botanical ; 
Garden. It is a species related to O, fasciculate (Nees) Mez, from which it j 
differs by its larger leaves and longer inflorescence, smaller floral glands, S 
and lack of staminodes. From O. minutijlora O. C. Schmidt, another ally, : 
it differs in leaf shape and size and in its larger flowers and long style. The ; 
species is dedicated to Mr. Graham Ker of Iquitos, whose hospitality and 
advice were much appreciated by the collectors, 

Ocotea olivacea sp. nov. Arbor ca. 15 metralis; ramulis sulcato-angulatis ; 
■fuscis glabris; petiolis canaliculatis crassis glabris ; la minis oblongis vel ob- 
longo-elliptids, chartaceis vel subcodacds, oliyaceis, utrinque glabris, basi ? 
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abrupte cuneatis, apice longe acuminatis, nervo medio supra elevate subttis 
prominente, nervis lateralibus arcuato-adscendentibus; inflorescentia panicu- 
lata multiflora glabra; floribus hermaphroditis alb Is pcdicelkitis extus glabris 
intus minute tomentellis, perianthii tubo late obconico breve, lob is oblongo- 
ovatis; androecei serlebus 3 fertilibus, filamentis quam antlieris brevioribus 
glabris, serlei III basi biglandulosis; antheris ovoideis vel oblongis; ovario 
ellipsoideo glabro stylum aequante. 

Tree 10-15 meters high; branchlets sulcate-angled, fuscous, glabrous; 
petioles canaliculate, 3-6 mm. long, stout (1.5-3 mm. in diameter), glabrous; 
leaf-blades oblong or elliptic-oblong, 25-28 cm. long, 8.5-9.5 cm. broad, 
abruptly cuneate at base, long-acuminate at apex, narrowly cartilaginous at 
margins, chartaceous or subcoriaceous, olivaceous, glabrous on belli surfaces, 
pinnate-veined, midnerve raised above, prominent beneath, secondary nerves 
8-11 per side, arcuate-ascending, slightly raised on both surfaces, veinlets re¬ 
ticulate, subimmersed, inflorescence panicled, 4-7 cm. long, 2- or 3-times 
branched, about 100-flowered, branches of inflorescence rugose, glabrous, 
primary branches 3-20 mm. long; flowers hermaphrodite, white, in clusters of 
2 or 3, pedicellate (pedicels glabrous, 1-3 mm. long, deciduously minutely 
bracteolate at base), about 3 mm. in diameter when mature; perianth tube 
broadly obconical, less than 1 mm. long, lobes 6, slightly imbricate, glabrous 
without, minutely white-tomentellous within and at margins, oblong-ovate, 
subacute, about 2 mm. long and 1.4 mm. broad; stamens 9, all fertile with 4- 
locular anthers; first and second series: filaments glabrous, 0.25-0.4 mm. long, 
eglandular, anthers oblong, about 0.6 mm. long and 0.5 mm. broad, obtuse at 
apex, locules introrse; third series: filaments glabrous, about 0.4 mm. long, 
each with 2 subsessile cordate-based glands about 0.5 mm. in diameter, an¬ 
thers ovoid, about 0.6 mm. in diameter, locules extrorse-latcral; ovary ellip¬ 
soid, about 0,8 mm. long at an thesis, glabrous, style as long as ovary, stigma 
truncate. 

Type, KS 29843 , collected Sept, 26, 1929, in woods at Iquitos, dept. 
Loreto, Peru, and deposited in the herbarium of the New York Botanical 
Garden. It is a species allied to O. fasciculata (Nees) Mez and O. minuti- 
flora O. C. Schmidt, from both of which it differs by its larger short- 
petioled leaves, its glabrous inflorescence, and its glabrous filaments. From 
the former it also differs by its shorter pedicels and lack of staminodes, 
from the latter by its larger flowers. 

Ocotea Maynensis (Meissn.) Mez. Peru —Loreto: Mishuyacu, King 
883 , 895 , 943; Balsapuerto, lower Rio Huallaga basin, KS 28390 , 28401 , 
28597 , 28604 . The last cited collections are from approximately the type 
locality; apparently it is not a rare species. 

' Ocotea opieera Mart. Brazil— Amazonas: Mangos, KS 30071 , 
30134, Probably fairly common in Amazonian Brazil 
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Ocotea Dielsiana O. C. Schmidt. Peru— Loreto: Mishuyacu, King 
802 , 99L Collections from near the type locality. 

Ocotea licanioides sp. nov. Arbor ca. 3 roetralis; ramulis subteretibus 
dense fusco-tomentosis; petiolis subteretibus crassis tomentosis modo ramu- 
lorum; laminis oblongis coriaceis fuscescentibus, basi tmncatis vel late cunea- 
tis, apice subacutis (?), supra glabris vel dense pilosis ad nervos et paginam 
juvenilem, subtus persistenter villosis, nervo medio prominente, nervis lateral- 
ibus arcuato-adscendentibus supra planis subtus elevatis; inflorescentia d 
graciliter paniculata multiflora dense fusco-villosa; bracteolis ovatis dense 
hirsutis deciduis; floribus d breviter pedicellatis extus dense pilosis, perianthii 
deciduis; floribus d breviter pedicellatis extus dense pilosis, perianthii tubo 
brevissimo, lobis ovatis, subacutis intus glabris vel basi breviter pilosis; an- 
droecei sereibus 3 fertilibus, filamentis glabris quam antheris brevioribus, seriei 
III basi biglandulosis; antheris oblongis apice truncatis vel leviter emarginatis; 
seriebus IV gynaeceoque defectis. 

Tree about 3 meters high with drooping branches; branchlets subterete, 
densely fuscous-tomentose (hairs 1-2 mm. long, persistent); petioles subterete, 
5-8 mm. long, stout (3-4 mm. in diameter), densely tomentose like the branch- 
lets; leaf-blades oblong, 20-25 cm. long, 8-10 cm. broad, truncate or broadly 
cuneate at base, subacute (?) at apex, entire and slightly revolute at margins, 
thick coriaceous, fuscescent, above densely pilose on nerves and young surface 
(hairs about 1 mm. long), becoming glabrous, beneath uniformly villose with 
spreading hairs, pinnate-nerved, midnerve prominent on both surfaces, second¬ 
ary nerves 10-12 per side, arcuate-ascending, nearly plane above, raised be¬ 
neath, veinlets copiously reticulate, immersed above, raised beneath; d in¬ 
florescence slenderly panicled, up to 7 cm. long on our specimen, once- or 
twice-branched, many-flowered, branches of inflorescence subterete, densely 
fuscous-villose, primary branches not more than 1 cm, long; bractlets ovate, 
densely hirsute, soon deciduous; flowers in clusters of 2-4, pedicellate (pedicels 
1 mm. long or less, densely hirsute), densely pilose without (hairs appressed, 
about 0,3 mm, long); perianth tube small, not more than 0.5 mm, long, lobes 
6, narrowly imbricate, subequal, ovate, subacute, about 2.5 mm. long and 1.8 
mm. broad, glabrous within or short-pilose towards base; stamens 9, all fertile 
with 4-locular anthers; first and second series: filaments glabrous, slightly con¬ 
tracted, about 0.4 mm. long, eglandular, anthers oblong, about 0,9 mm. long 
and broad, truncate or lightly emarginate at apex, locales introrse; third series: 
filaments glabrous, about 0.5 mm. long, each with 2 subspherical sessile glands 
about 0.5 mm. in diameter; anthers oblong, about 0.8 mm. long and 0.7 mm. 
broad, lightly emarginate at apex, lower locales extrorse-lateral, upper locules 
lateral; fourth series and gynecium completely lacking. 

Type, King 1506, collected May-June,, 1930, in forest at Mishuyacu, 
dept.' Loreto, Peru, and deposited in the herbarium of the New York;, 
Botanical Garden. It is a species related toO. umhrosa Mart, from; 
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It differs by its oblong leaves, shorter and glabrous filaments, and complete 
lack of a gynecium in the d flowers, as well as In details of pubescence and 
dimensions. 

Ocotea lanielora (Mexssn.) Mez. Peru- —Loreto: Mishuyacu, King 
1486 , Our specimen has leaves larger than typical material of the wide¬ 
spread species, but is otherwise identical. The largest leaves are about 17 
cm. long. 

Ocotea Killipii sp. nov. Arbor ca. 9 metralis; ramis ramulisque gracilibus 
striads decidue pilosis; petiolis leviter canaliculatis gracilibus subrugosis de- 
cidue pilosis; laminis ovato-oblongis chartaceis vel subcoriaceis, basi cuneatis, 
aplce obtuse acuminatis, supra glabris, subtus decidue pilosis, nervo medio 
elevate, nervls lateralibus arcuato-adscendentibus; inflorescentia d panicu- 
lata flexuosa multiflora subglabra subrugosa; floribus d glabris breviter pedi- 
cellatis, perianthii tubo obconico breve, lobis ovato-oblongis, 3 exterioribus 
latioribus; androecei seriebus 3 fertilibus, serierum I et II filamentis brevis- 
simis, seriei III filamentis antheras prope aequantibus; antheris oblongis apice 
truncatis; seriebus IV gynaeceoque defectis. 

Tree 6-9 meters high with rounded crown; branches and branchlets dark 
brown, slender, striate, when young pilose (hairs pale, spreading, about 0.2 
mm. long), becoming glabrous and nitid; petioles shallowly canaliculate, 7-15 
mm. long, slender (1-1.5 mm. in diameter), subrugose, narrowly winged dis- 
tally, deciduously pilose like the branchlets; leaf-blades ovate-oblong, 10-16 
cm. long, 3.5-6.5 cm. broad, cuneate at base, bluntly acuminate at apex, en¬ 
tire and narrowly cartilaginous at margins, chartaceous when young, becom¬ 
ing subcoriaceous, dull green above, paler beneath, essentially glabrous above, 
when young pilose beneath (hairs pale, suberect, up to 0.3 mm. long, most 
numerous on veinlets, soon deciduous), venation pinnate, midnerve slightly 
raised on both surfaces, secondary nerves 4 or 5 per side, arcuate-asccnding, 
copiously anastomosing near margins, veinlets copiously reticulate (ultimate 
obvious reticulations less than 1 mm. apart); d inflorescence panicled, some¬ 
what flexuose, 3-8 cm. long, 2- or 3-times branched, many-flowered (on our 
specimen 25-100-flowered), rachis and branches slender, essentially glabrous, 
subrugose, primary branches 3-20 mm. long, secondary branches, if present, 
up to 4 mm, long; flowers glabrous, dark green, short-pedicellate (pedicels up 
to 1.5 mm, long), 2-2.3 mm. long when mature; perianth tube obconical, about 
1 min. long, lobes 6, slightly imbricate, thin-carnose, 1-1.3 mm, long, the 3 
exterior about 0.9 mm. broad, the 3 interior about 0.7 mm. broad; stamens 9, 
all fertile with 4-locular anthers, first and second series 0.8 mm. long, 0.5 mm. 
broad, with subsessile blunt introrsely-openlng anthers, alternating with 6 
minute triangular glands (?) about 0.3 mm. long, third series about 1 mm. 
long, 0,5 mm. broad, with stout filaments nearly as long as the anthers, an¬ 
thers, blunt, opening extrorsely, fourth series and gynecium completely lack- 
and'fruit not seen. 
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Type, KS 23648 , collected May 30, 1929, in dense woods along Rio 
Pinedo, north of La Merced, dept. Junm, Peru, alt. 700-900 m., and de¬ 
posited in the herbarium of the New York Botanical Garden. Another 
collection from Peru is: Loreto: Masisea, on Rio Ucayali, alt. 275 m., KS 
2686L It is a species closely related to O. laxijlora (Meissn.) Mez, from 
which it differs by its smaller flowers, shorter pedicels, rounded perianth 
lobes, and eglandular third series of stamens. It is also related to 0. ani- 
boides Mez, from which it differs by having the inferior anther locules 
obvious and the connective not produced. It may be close to O. architect - 
orum Mez, not available to me, which has tomentellous inflorescence and 
larger flowers. 

Ocotea marowynensis (Miq.) Mez. Peru— Loreto: Mishuyacu, 
King 127 . Previously known from Guiana. Our specimen differs noticeably 
from typical material by having the leaves about twice as broad and some¬ 
what more coriaceous. Plowever, in flower structure and form of inflores¬ 
cence it is identical with Guiana specimens. I am unable to find any 
differences of specific consequence, and note the present collection as a 
broad-leaved form. 

Nectandra pulverulenta Nees. Peru —Loreto: Mishuyacu, Klug 
1450 . Also collected by Tessmann in this approximate locality. 

Nectandra lucida Nees. Peru —Loreto: Yurimaguas, lower Rio 
Huallaga, KS 27709. Several species closely related to this have been re¬ 
cently described by Schmidt, but our specimen seems best placed in N. 
lucida * 

Nectandra laevis Mez. Peru—J unin: Cahuapanas, on Rio Pichis, 
alt. 340 m., KS 26744 . A shrub 1-2 meters high, forming small thickets in 
this locality. Probably not rare throughout the region. 

Pleurothyrium densiflorum sp. nov. Arbor ca. 10 metralis; ramis rarnu- 
lisque subteretibus nigrescentibus crassis dccidue sparse et minute cinereo- 
pulverulentis; petiolis canaliculatis gracilibus rugosis nigrescentibus subgla- 
bris; laminis oblongis vel elliptico-oblongis chartaceis, basi cuneatis, apice sub- 
acutis vel obtusls, supra glabris subtus subglabris, nervo medio prominente, 
nervis lateralibus patulis rectis adscendentibus ad marginem; inflorescentia 
paniculata multiflora minute cinereo-puberula; floribus hermaphroditis graci- 
liter pedicellatis extus minute puberulis, perianthii tubo breve obconico, lobis 
oblongis apice rotundatis; androecei seriebus 3 fertilibus, filamentis quam an- 
theris paullo brevioribus basi biglandulosis (glandulis magnis confluentibus); 
antheris oblongis vel subglobosis apice leviter emarginatis; ovario ellipsoideo 
rugose quam stylo longiore. 

Tree 8-10 meters high; branches and branchlets subterete, nigrescent, 
stout, when young sparsely and minutely cinereous-pulverulent, becoming 
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glabrous; petioles canaliculate, 7-15 mm. long, slender (1-2 nun. in diameter), 
rugose, nigrescent, essentially glabrous; leaf-blades oblong or elliptic-oblong, 
13-18 cm. long, 4.5-6,5 cm, broad, cuneate at base, subacute or blunt at apex, 
entire and slightly recurved at margins, chartaceous, dull green, glabrous 
above, essentially glabrous beneath, venation pinnate, midnerve prominent on 
both surfaces, secondary nerves 10-14 per side, spreading, straight, ascending 
near margins, plane above, raised beneath, veinlets copiously reticulate; in¬ 
florescence panicled, copious from branchlets near apices, 4-6 cm. long, 2- or 
3-times branched, many-flowered (probably 60-150-flowered), branches 
straight, striate, minutely cinereous-puberulous (hairs less than 0.05 mm. long, 
appressed, sparse), primary branches 3-5 mm. long; flowers hermaphrodite, 
yellow-green, 3-5 mm. in diameter, pedicellate (pedicels 3-6 mm. long), 
minutely cinereous-puberulous without; perianth tube obconical, about 1.3 
mm. long, lobes 6, slightly imbricate, oblong, rounded at apex, about 2.5 mm. 
long and 1.5 mm. broad, slightly thickened at margins; stamens 9, all fertile 
with 4-loeular anthers; first and second series: filaments 0.4-0.5 mm. long, 
anthers oblong, lightly emarginate at apex, 0.65 mm. long, 0.5 mm. broad, 
upper locales introrse-lateral, lower locales extrorse-lateral, glands 2 at base 
of each filament, forming with those of the next filament a confluent triangular 
mass about 0.8 mm. long and broad; third series: filaments stout, 0.4 mm, 
long, anthers subglobose, emarginate at apex, 0.5-0.6 mm. in diameter, upper 
locales introrse-lateral, lower locales extrorse, glands large, confluent with 
those of the outer series; ovary ellipsoid, rugose, about 1 mm. long and 0.6 mm. 
in diameter at anthesis, style about 0.5 mm. long, stigma truncate. 

Type, Klug 1372 , collected May-June, 1930, in forest at Mishuyacu, 
dept. Loreto, Peru, and deposited in the herbarium of the New York 
Botanical Garden. Another collection from the same locality is King lSOL 
It is a species most closely allied to P, Poeppigii Nees, from which it 
differs by its glabrous leaves with shorter petioles, its minutely gray- 
puberulous rather than ferruginous-tomentellous inflorescence, and its 
smaller flowers (about half as large) with oblong rounded rather than sub- 
lanceolate acute perianth lobes. Prom P. chrysophyllum Nees our species 
differs by its longer pedicels and filaments as well as by foliage characters. 

New York Botanical Garden 
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Kelley) V. W. Effect of certain hydrocarbon oils on the trans¬ 
piration rate of some deciduous tree fruits. Illinois Agr. 
Exp. Sta. Bull. 353: 581-600, An 1930. 

Kendall, J. A parthenogenetic aberrant tobacco plant. Jour. 

Heredity 21: 363-366./. 4-6. An 1930, 

Killip, E. & Smith, A. C. The South American species of 
Viburnum. Bull. Torrey Club 57: 245-258. "Ap 1930” 15 
Ja 1931. 

Includes descriptions of three new species and several new combinations 
and forms. 

Kilmers F. B. The Daturas. Am. jour. Pharm. 102: 526-534. S 
1930. 

King, C. J. Development of the axillary buds on fruiting branches 
of Pima and Upland cotton. Jour. Agr. Res. 41: 697-714. 
/. 1-12. IS N 1930, 

Kmith-Knutheiiborg, F. M. Den nye Kaktusbog. i—136. /. 1- 
175. Kopenhagen, 1930. 

' Kobel). FADie verschiedenen Formen der Sterilitiit bei unseren 
.©bstgeWach^ Natur. Gesell. 75: 56-160./. 1-13. 

’ ' 30. |e.T936. 

Kobuski, C. E* A supplement to J. T. P, Byhouwer, “An enum¬ 
eration of the roses of Yunnan/ 1 Jour. Arnold Arbor. 11: 
228-231. O 1930. 

Koch, F. In den Waldern Guatemalas. Mitteil. Deutsch. Den- 
drol. Gesell. 42: 337-347. pi. 51 , 52. 1930. 

Koehler, B., & Holbert, J. R. Corn diseases in Illinois. Illinois 
Agr. Exp. Sta. Bull. 354: 1-164, pi. 1-5+f. /-71. S 1980. 
Knuth, R. Dioscoreaceae novae, Decas 3-5. Reperl; Spec, Nov. 
28: 81-93. 31 0 1930. 

Many new species from South America are described. 

Krajina, V. New Hawaiian species of Pip turns . Bernice P. 

Bishop Mus. Occ, Papers 9: 1-6, pi. 1, 2. 20 Ap 1930, 
Kummerle, J. B, Has the genus Onychium any representative in 
South America? Am. Fern Jour. 20: 129-138, p'L 7, 8. 26 
D 1930. 

Laguna, A. R. Contribucion para el conocimiento de los Agaves 
de Mexico. Agave Karwinski ZuccarinL An, Inst. Biol, 
Mexico 1: 313-317./. 1-4. 1930, 

Leon, Bro. Apports de la botanique & la geographic speciale- 
meat dans les Grandes Antilles, Rev, Soc. Geogr. Cuba 
(1-11.) 1930. 

Leonard, E. C. The genus Trichanthera. Jour, Washington Acad. 

'" Sen 20:484-488./. A4D 1930. 
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Lepeschkin, W. W- Light and permeability of protoplasm. Am. 

Jour. Bot. 17: 953-970. “D 1930” 8 Ja 1931. 

Llndstrom, E. W. The genetics of maize. Bull. Torrey Club 57: 

221-232/. 1. “Ap 1930” 15 Ja 1931. 

Loosener, T. Zingifaeracae novae vel minus cognitae II. Notizbl. 
Bot. Gart. Berlin 10: 706-716. 10 J1 1929. 

Includes new South American species in Cactus (11) and Dimerocactus (1). 

Loeske, L. Holzingers’ No. 663 again. Bryologist 33: 31-32. 
“My 1930” 7 Ja 1931. 

Longley, A. E., & Clark, C. F. Chromosome behavior and pollen 
pioduction in the potato Jour. Agr. Res. 41: 867-888. pi. 
A 2+f. 1-7. 15 D 1930. 

Looser, G. Apunles estadisticos y geograficos sobre las Cacta- 
ceas y en especial .sobre las de Argentina y Chile. Rev. 
Univ. Catholica Chili 15: 372-397. J1 1930. * ^ 

Mac Daniels, L. H., & Curtis, O. F. The effect of spiral ringing 
on solute translocation and the structure of the regeneratecL, 
tissues of the apple. Cornell Agr. Exp^ 

1-31. pi. 1-5+/. 1-/1. O 1930. * .yTV* r K \ 

McIntosh, A. C. Biological features »of Cascade* Vgjllgy and 
vicinity. Black Hills Engineer 16: 68-53. J^ 1928. 

McIntosh, A. C. Botanical features of the northern Black Hills. 

Black Hills Engineer 18: 1-31. Must . Ja 1930. 

McKee, A. “Lily Pond lane” (a bit of Long Island ecology). 

Torieya 30: 153-158. Must. D 1930. 

McNair, J. B. Spices and condiments. Field Mus. Nat. Hist. 

Bot. Leafl. 15: 1-64. Must. 1930. 

Malhotra, R. C. A new method of germination and the influence 
of hydrogen ion concentration on the germination and 
growth of HeliantJms annum and Lycopersimm esculentum . 
Jour. Indian Bot. Soc. 9: 218-239. pi. 7, 2+f . /. O 1930. 
Malhotra, R. C. The sex ratio in Asparagus officinalis L. and its 
artificial modification. Jour. Genetics 23: 157-172./. 7-5. 
28 N 1930. 

Mann, F. J. Winter root development of Ligustrum vulgare . 

Jour. Elisha Mitchell Sci. Soc. 46: 62-66. pi. 5 f 6 . N 1930, 
Mansfeld, R. Orchideologische Mitteilungen L Repert Spec* 
Nov. 28:93-96, 31 0 1930. 

Describes three new species from Amazonas. 

Marine, D., Baumann, E. J., & Webster, B. The relative 
amounts of iodine-absorbing (reducing) materials in vari¬ 
ous plants* Jour. Biol* Chem. 89: 213-219* N 1930* 
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Marsh, C. D., & Clawson, A. B. Mountain-laurel ( Kalmia 
latifolia ) and sheep laurel ( Kalmia angustifolia ) as stock¬ 
poisoning plants. U. S. Dep. Agr. Tech. Bull. 219: 1-22. 
/. 1-6. D 1930. 

Mathias, M. E. Studies in the Umbelliferae III. A monograph of 
Cymopterus including a critical study of related genera. 
Ann. Missouri Bot. Gard. 17:213-476. pi. 21-51. N 1930. 
Melchior, H. Ein neues Veilchen ( Viola saccata spec, nov.) 

Repert. Spec. Nov. 28: 96-97. 310 1930. 

Morton, F. Planta nova florae Guatemalensis collecta a Dr. F. 
Morton in itinere 1928-1929. Repert. Spec. Nov. 28: 108- 
109.31 0 1930. 

Mulvania, M. New types of plants in Florida. Science II. 72: 
603-604.12 D 1930. 

Navashin, M. Studies on polyploidy I. Cytological investiga¬ 
tions on triploidy in Crepis. Univ. California Publ. Agr. 
Sci. 2:377-400. pi. 56, 57. 6 Ap 1929. 

Navez, A. E. Respiration and geotropism in Viciafaba. I. Jour. 

Gen. Physiol. 12: 641-667./. 1-7. 20 My 1929. 

Newell, W., Mowry, H., & Barnette, R. M. The tung-oil tree. 

Florida Agr. Exp. Sta. Bull. 221: 1-63./. 1-33. O 1930. 
Nieves, R. Ensayos comparativos de resistencia a la “Tilletia 
laevis” (Kuhn.) con trigos Argentinos e importados cora- 
unes y de pedigree. Bol. Min. Agr. Rep. Argentina 29: 
297-316. S 1930. 

O’Kelly, J. F., & Hull, W. W. Cotton inheritance studies. Lint 
percentage. Mississippi Agr. Exp. Sta. Tech. Bull. 18: 
1-15./. 1-4. S 1930. 

Ostenfeld, C. H., & Larsen, C. S. The species of the genus 
Larix and their geographical distribution. Kgl. Dan.sk. 
Video. Selskab Biol. Med. 9: 1-106./. 1-35. 1930. 
Osterhout, W. J. V. The accumulation of electrolytes II. Sug¬ 
gestions as to the nature of accumulation in Valonia. Jour. 
Gen. Physiol. 14: 285-300. 20 N 1930. 

Owen, W. L., & Denson, W. P. The effect of plowing under 
cane trash upon the available nitrogen of the soil. Zen trail). 
Bakt. 2 Abt. 82: 174-199./. 1-4. 12 D 1930. 

Palmer, E. J. Additional notes on Texas ferns. Am. Fern Jour. 
20: 138-142. 26 D 1930. 

Pease, V. A, Notes on the histology of the almond. Jour. Agr. 

Res. 41: 789-800./. 1-4. 1 D 1930. 

Pereira, C., & Vaz, Z. Nota sobre as variacoes dos raios da 
Bolsa caudal de Algunas “Strongyloidea.” Arch. Inst. 
Biol, Sao Paulo 3:59-67./. 1-27. 1930. 
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Perry, G. S. Another deadly disease of chestnut. Forest Leaves 
22:169. 0 1930. 

Petrak, F., & Ciferri, 1L Fungi Dominicani. Ann. Myc. 28: 
377-420. 30 D 1930. 

Thirty-eight new species in various genera are described. 

Pitman, E. M., & Pitman, JEL Mushrooms of Winthrop, and of 
South Portland,contrasted. Maine Nat. 10: 23-28. Apl930. 
Pitman, E. M., & Pitman, IT, Some Maine grasses, and grass- 
like plants. Maine Nat. 10: 74-76, 1930. 

Pleasants, A, L. The effect of nitrate fertilizer on stomatal be¬ 
havior. Jour. Elisha Mitchell Sci. Soc. 46: 95-116./. 1-3. 
N 1930. 

Pope, W. T. Papaya culture in Hawaii. Hawaii Agr. Exp. Sta. 
Bull. 61: 1-40. /. 1-30. O 1930. 

Porsild, M. P. Stray contributions to the flora of Greenland. 
I-V. Art. Danske Ark. Sta. Paa. Disko 13: 1-44./. 1-8. 
1930. 

Potter, G. F., & others. Some effects of defoliation on fruit spur 
composition and fruit bud formation in the Oldenburg 
apple. N. Hampshire Agr. Exp. Sta. Tech. Bull, 41: 1-26. 
/. 1-16 . Je 1930. 

Read, C. B. Fossil floras of Yellowstone National Park I. 
Coniferous woods of Lamar River flora. Carnegie Inst. 
Publ. 416: 1-19. pi. 1-6. D 1930. 

Reddick, D. Frost-tolerant and blight-resistant potatoes. 

Phytopathology 20: 987-991. D 1930. 

Reed, G. M. Report on a trip to Japan and to the northwestern 
United States. Brooklyn Bot. Card. Rec, 19: 257-268. /. 
1-7. N 1930. 

Reed, EL S. The swelling of Citrus fruits. Am. Jour. Bot. 17: 

971-982./. 1-6. “D 1930” 8 Ja 1931. 

Rehder, A. Ernest Henry Wilson. Jour. Arnold Arbor. 11: 181- 
192. portrait. O 1930. 

Reichert, I, Diseases new to Citrus, found in Palestine. Phyto¬ 
pathology 20: 999-1002./. L D 1930. 

Reichert, I. The susceptibility of American wheat, varieties 
resistant to Tilletia Tritici. Phytopathology 20: 973-980. 
D 1930. 

Reichert, L, & Fawcett, H. S. Citrus diseases new to Palestine. 

Phytopathology 20: 1003. D 1930. 

Reid, M. E* The influence of nutritive conditions of seeds and 
cuttings upon the development of roots, Gard, Chron. 88: 
392-393. 8 N 1930. 
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Rios Laviemna, G. Plantas leguminosas como Abonos verdes. 

Rev, Agr. Puerto Rico 25: 188-193. Must . N 1930. 

Riley, J. E. Jr„ White pine blister rust control in Connecticut. 
Connecticut Agr. Exp, Sta. Bull. 314: 456-477. /. 35-43. 
Ap 1930. 

Ritchie, J* W., & Rchavarria, J, P. Philippine plant life, i-ix, 
1-244./, 1-168 . New York, Silver Burdett & Co. 1930. 
Robinson, B. L. Observations on the genus Stevia . Contr, Gray 
Herb. Harvard Univ, 90: 36-58. 1 An 1930. 

Robinson, B. L. Records preliminary to a general treatment of 
the Eupatorieae. VIII. Contr. Gray Herb. Harvard Univ. 
90: 3-36. 1 Au 1930. 

Robinson, B„ L. The Stevias of North America. Contr. Gray 
Herb. Harvard Univ. 90: 90-159. 1 An 1930. 

Robinson, B. L* The Stevias of the Argentine Republic. Contr. 

Gray Herb. Harvard Univ. 90: 58-79. 1 Au 1930. 
Robinson, B„ L. The Stevias of Paraguay. Contr. Gray Herb. 

Harvard Univ. 90: 79-90. 1 An 1930. 

Robitaille, A. L’abbe Ovide Brunet et le Musee cle botan- 
ique de TUniversite Laval. Nat. Canadien 57: 250-254. D 
1930, 

Rodenhiser, H. A. Physiologic specialization and mutation in 
Phlyctaena Unicola Speg. Phytopathology 20: 931-942./, 
1-4. D 1930. 

Sampson, A. W., & McCarty, B. C. The carbohydrate metabob 
ism of Stipa pulchra. Hilgardia 5: 61-100./. 1-16. N 1930, 
Sampson, A. W., & Parker, K. W. St. Johnswort on range lands 
of California. California Agr. Exp, Sta. Bull. 503: 1-48./, 
1-23. D 1930. 

Samuels, M. C* Echeveria scaphophylla . Desert 2: 11.7, 119. 
Must. Ja 1931. 

Samuels, M, C. Echeveria simulans . Desert 2; 108. Must, D 
1930* 

Sand with, N. Y. Contributions to the flora of tropical America. 
IL Chondodendron candicans , a menispermaceous bush-rope 
of Guiana. Kew Bull. Misc. Inf. 1930: 339-343, 1930; III. 
Annonaceae collected by the Oxford University Expedition 
to British Guiana, 1929. 466-480. 4 D 1930; IV and V, 
Kew Bull. Misc. Inf. 1931: 46-61. 1931. 

Sandwith, N. Y. Magallana portifolia Cav. Hooker’s Icon; Plant; 
2; pi 3150. Au 1930. 

A plant from Argentine, 
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Sandwith, N. Y. Viola coronifera , W. Becker. Hooker’s Icon. 
Plant. 2: pi. 3147. Au 1930. 

An Argentine plant. 

Sandwith, N. Y. Viola escondiddensis W. Becker. Hooker’s 
Icon. Plant. 2: pi. 3148 . Au 1930. 

An Argentine plant. 

Sandwith, N. Y. Viola Ilillii, W. Becker. Hooker’s Icon. Plant. 
2: pi. 3149. Au 1930. 

A plant found in Peru and Bolivia. 

Sax, EL J. Chromosome numbers in Quercus. Jour. Arnold 
Arbor. 11: 220-223. O 1930. 

Sax, EL Chromosome structure and the mechanism of crossing 
over. Jour. Arnold Arbor. 11 : 193-220. pi. 25-26. O 1930. 
Scasso, JL ML, & Millan, A- R. Ersayo de clasificacion de varie- 
dades de tomate experimentadas por la agronomia regional 
de Moron. Bob Min. Agr. Rep. Argentina 29: 267-296./. 
1-7. S 1930. 

Seekt, H. Algenforschung in Argentinian. II. Ber. Deutsch. 

Bot. Gesell. 48:420-427. 29 D 1930. 

Semmens, E. S. Plydrolysis in the living plant by polarized light. 

Bot. Gaz. 90: 412-426./. 1-19. 27 D 1930* 

Sharp s A. J, Bryophytes of southeastern Oklahoma. LA prelim¬ 
inary list with notes. Bryologist 33: 45-55. “J1 1930” Ja 
1931. 

Shear 3 C. L» Franklin Sumner Earle, 1856-1929. Phytopathol¬ 
ogy 20: 923-929. portrait. D 1930. 

Sherff, E. E. New or otherwise noteworthy Compositae V. Bot. 

Gaz. 90: 384-398. pi 4 } 5. 27 D 1930. 

Sherff, E. E. Studies in the genus Bidens —IX. Bot, Gaz, 86: 
435-447. pi 14-16 . 27 D 1928. 

Sideris, C. P., & Paxton, G. E. Heart rot of pineapple plants. 

Phytopathology 20:951-958./. 1-4. D 1930. 

Sievers, A* F. American medicinal plants of commericai im¬ 
portance. U. S. Dep. Agr. Miscl. PubL 77: 1-74 .f. 1-128. 
J1 1930. 

Simpson, C. T* The palms. Beaut. Florida 7: 7-9, 13-14. Must. 
O 1930. 

Sinnott, E. W., & Hammond, D. Factoral balance in the deter¬ 
mination of fruit shape in Cucufbita . Am. Nat. 64; 509- 
524,/,2-P. D 1930. 
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Skutcli, A. F* Unrolling of leaves of Musa sapientum and some 
related plants and their reactions to environmental aridity. 
Bot. Gaz. 90: 337-365./. 1-23. 27 D 1930. 

Smith, C. M. Development of Dionaea muscipula . L Flower 
and seed. Bot. Gaz. 87: 507-530. pi. 20-24+f. 1-3. 22 My 

1929. 

Stadler, 3L J. Recovery following genetic deficiency in maize. 

Proc. Nat. Acad. Sci. 16: 714-720. N 1930. 

Standley, P. C* Flora of Yucatan. Field Mus. Nat. Hist. Ptibl. 
Bot. 3: 157-492.11 S 1930. 

Stapf, O. Megaskepasma erythrochlamys, Lindau. Hooker’s Icon. 
Plant. 2: pi. 3128. An 1930. 

A plant from Venezuela. 

Starkey, R* L. Some influences of the development of higher 
plants upon microorganisms of the soil: III. Influence of 
the stage of plant growth upon some activities of the organ¬ 
isms. Soil Sci. 27: 433-444./. 1-3. Je 1929. 

Stevens, F. L. The effects of ultra-violet irradiation on various 
Ascomycetes, Sphaeropsidales and Hyphomycetes. Zen- 
tralb. Bakt. 2 Abt. 82: 161-174./. 1-17. 12 D 1930. 
Stevens, F* L. Parasitic fungi of British Guiana, Trinidad an.d 
Costa Rica. Ann. Myc. 28: 364-371. Must. 30 D 1930. 

Describes 4 new genera and 10 new species in various genera. 

Stevens, F. L. Relation of nutrients to perithecial production 
under ultraviolet irradiation. Philippine Agr. 19: 265-272. 
O 1930. 

Stevens, F. L., & Ragle, M. E. The reaction between various 
races of Sclerotium and other fungi. Trans. Am. Micros, 
Soc. 49: 264-268./. 2, 2. J1 1930. 

Stout, A. B. Forestation with poplars in France. Jour. N. Y. 

Bot. Card. 31: 285-292./. 1-4 . D 1930. 

Stout, A, B* Virus diseases of lilies in England. Card. Chron. 
88: 582-533. 27 D ,1930. 

Styer, J. F. Nutrition of the cultivated mushroom. Am. Jour, 
Bot. 17: 983-994. “D 1930” 8 Ja 1931. 

Svenson, BL K. Report on a botanical trip to the Galapagos 
Islands. Brooklyn Bot. Card. Rec. 19: 269-284./* 8-13. N 

1930. 

Svibla, R* D. Some mosses from southern Louisiana. Bryologist 
33: 29-30, “My 1930” 7 Ja 1931. 

Tehon, L. R., & Stout, G. L. Notes on the parasitic fungi of 
Illinois—IV. Mycologia 21: 180-196. pi 13. 1 Jt 1929/ 

Three, new genera and many new species are described* 
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Tetischer, BL Cotoneaster. Mitteil. Deutsche DendroL Gesell. 
42; 24—30. 1930. 

Thierot, I. Contributions a la flore bryologique du Chili. Rev. 

Chilena Hist. Nat. 34:258-262./. 49. 1930. 

Thomas, H. B* The longevity of Bacillus amylovorus (Burr.) 
Trev. In association with honey. Science IL 72: 624. 19 D 
1930. 

Thomas, W. Studies of certain phases of the interrelationship 
between soil and plant.: I. Availability of mineral plant 
nutrients In relation to the degree of dispersion. Soil Scl. 
27:249-270. Ap 1929. 

Thornton, N« C. Carbon dioxide storage of fruits, vegetables and 
flowers. Ind. Engineer Chem. 22: 1186—1189. N 1930. 
Tyson* J. Influence of soil conditions, fertilizer treatments, and 
light Intensity on growth, chemical composition, and 
enzymic activities of sugar beets. Michigan Agr. Exp. 
Sta. Tech. Bull. 108: 1-44./. 1-4. O 1930. 

Uphof, J. C. Dendrologische Notizen aus dem Staate Florida. 
V. Biologische und morphologische Bechachtungen iiber 
verschiedene Pflanzen-Gesellschaften. Mitteil. Deutsch. 
DendroL Gesell. 42: 105-126. pi. 15,16. 1930. 

Urban* I. Plantae Haitienseset Domingenses novae vel rarlores. 
VIII. a cl. E. L. Ekman 1924-1928 lectae. Ark. Bot. 21 
A 5 :1-107. pi. 1-5. 29 J1 1930. 

Urban* I. Sertum antillanum XXIX. Repert. Spec. Nov. 26: 
97-118. 31 My 1929; XXX. Repert. Spec. Nov. 28: 209- 
235. 31 D 1930. 

Valleau, W. D., & Johnson* E. M. The relation of some tobacco 
viruses to potato degeneration. Kentucky Agr. Exp. Sta. 
Bull. 309: 475-507. pi. 1-5. J1 1930. 

Verrall, A. F. Die-back of elm in Minnesota. Phytopathology 
20: 1004-1005. D 1930. 

Vickery, BL B. Some aspects of the chemistry of green leaf cells. 

Sci. Monthly 31:408-421. N 1930. 

Victoria, Marie- (Frere)* Les variation laurentiennes du 
Populus tremuloides et du P. grandideniata . Contr, Bot. 
Univ. Montreal 16: 1-16,/. 1-4. 1930. 

Walker, M* N. Cotton diseases in Florida. Florida Agr, Exp. 

Sta. Bull. 214: 1-32./. 1-15. My 1930. 

Wardlaw, C. W. The biology of banana wilt (Panama disease) 
IL Preliminary observations on sucker infection. Ann. 
Bot. 44; 917-936./. 1-74. O 1930. 
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Watermans W* G. Plant communities. 1-140, Ann Arbor, Mich. 
1924. 

Mimeograph copy, 

Watson, J. B., & Tilden, J. E. The algal genus Schizomcris and 
the occurence of Schizomeris Leibleinii Rut zing in Min¬ 
nesota. Trans. Am. Micros. Soc. 49: 160-167. pi. IS. Ap 

1930. 

Weatherwax, P. The ontogeny of the maize plant. Bull. Torrey 
Club S7: 211-219. "Ap 1930” 15 Ja 1931. 

Weber, G. F. & West, E. Diseases of sweet potatoes in Florida. 

Florida Agr. Exp. Sta. Bull. 212: 1-40./. 1-24. Mr 1930. 
Wentz, J, B» The inheritance of germless seeds in maize. Iowa 
Agr. Exp. Sta. Res. Bull. 121: 347-378./. 1. F 1930. 
Werdermaxm, E. Mamillaria microhelia Werd. n. sp. Monats. 
Deutsch. Kakteen-Gesell. 2: 236-238. Must* N 1930. 

A Mexican plant. 

Werdermann, E. Mamillaria ( Cochemiea) Poselgeri Hildmann. 
Bliih. Sukk, 1: pL 3. O 1930. 

Werdermaxm, E. Mamillaria Gulzowiana Werdermaxm. Bliih. 
Sukk. 1: pi. 1. 1 0 1930. 

Werdermaxm, E. Mamillaria Hahniana Werdermaxm, Bliih, 
Sukk. 1:^. 2.10 1930, 

Werdermaxm, E. Mamillaria hidalgensis I. A. Purpus. Bliih. 
Sukk. UpL4. 1 O 1930. 

West, J. Pleiospilos Bolusii . Jour. Cactus & Succ. Soc. Am. 2: 
363-366. Musi. D 1930. 

Whitaker, T* W. Chromosome numbers in cultivated cucurbits. 
Am. Jour. Bot. 17: 1033-1040. pi, 63. "D 1930“ 8 Ja 

1931. 

White, C* T. Note on Darlingia spectatissima F. V. MuelL, with 
description of a new variety. Jour. Arnold Arbor, 11: 231, 
O 1930. 

Williams, R, S. Pleistocene mosses from Minneapolis, Min¬ 
nesota. Bryologist 33: 33-36. pi. 5. “My 1930.° 7 Ja 1931. 

Includes descriptions of Neocalliergon integrifalium t gen. & sp, nov,, and 
Drepmocladus minnesotensis sp. nov. 

Williams, R. S. Some deep-water mosses, Bryologist 33: 32. 
“My 1930” 7 Ja 1931. 

Wolfe, J. J. Diatoms of Beaufort. Jour, Elisha Mitchell Sci. 
Soc. 46; 89-94, N 1930. 

, ^ Edited; by Bert Cunningham, after the death of Dr. Wolfe. 



Magnesium injury of wheat 

Sam F. Trelease and Helen M. Trelease 
(with two text figures and plates 5-8) 

A pronounced pathological modification of leaves of young wheat 
plants growing in culture solutions was described by Tottingham (1914) 
and termed by him magnesium injury. The most characteristic form of this 
leaf injury is represented by a rolling and coiling of the young leaf during 
emergence from the sheath. The symptoms of magnesium injury of wheat 
are so conspicuous and distinctive that this disease furnishes a remarkable 
example of growth derangement resulting from disturbed salt nutrition. 
This injury was described by Tottingham (1914), Shive (1915), and Tre¬ 
lease (1920) as characteristic of cultures whose solutions had high ratios 
of magnesium sulphate to calcium nitrate. The occurrence and severity of 
magnesium injury appear to be definitely related to the ionic ratio of 
magnesium to calcium in the culture solution. The production of this in¬ 
jury is one of the most striking cases in which a clear relation has been 
demonstrated between an ionic ratio and the development of the plant. 

The experiments reported in the present paper were undertaken with 
the aim of obtaining further information concerning the nature and symp¬ 
toms of magnesium injury of wheat and the conditions determining its 
appearance in plants grown in solution cultures. In particular, this study 
was planned to include tests that would indicate more clearly than previ¬ 
ous work whether the characteristic symptoms are to be ascribed to mag¬ 
nesium toxicity or to calcium deficiency. 

GENERAL METHODS 

The culture methods employed in this study were essentially the same 
as those described in previous papers (Trelease and Livingston, 1924; 
Trelease and Trelease, 1924, 1928). Marquis spring wheat (supplied by 
the University of Saskatchewan) was soaked for three hours in distilled 
water and then germinated on wet filter paper in glass culture dishes (24 
cm. in diameter). When the primary root of each seedling was about 6 mm. 
long, selected seedlings were placed upon paraffined bobbinet stretched 
over enamelled iron pans (25 cm. in diameter and 8 cm. deep) filled with 
distilled water. Each of the pans was placed in a similar, but slightly 
larger pan, and distilled water was poured into the space between the two 

[The Bulletin For February (58: 67-126) was issued 1 October 1931.] 
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pans until the level of the water was even with the top of the smaller pan. 
During the .first two days a moist chamber was provided lor the seedlings 
by placing the cover of a glass culture dish on each netting. On the next 
day selected seedlings about 4 cm. high were transferred to the culture 
solutions. 

The culture vessels were cylindrical, glazed earthenware jars (so-called 
chemical stoneware) obtained from the General Ceramics Company. 
Each jar had a capacity of about 7000 cc. For use as a culture vessel, the 
jar was nearly filled with solution and covered with a paraffined Portland 
cement disk having five circular openings, in which were set the cork 
stoppers supporting the plants (pi. 8). Each stopper bore eight seedlings, 
thus making forty seedlings in a culture. The cultures were placed on rotat¬ 
ing tables in the greenhouse where all of the plants were exposed to ap¬ 
proximately the same fluctuations in environmental conditions through¬ 
out the period of the experiment. 

The solutions were renewed frequently enough for each plant to be 
supplied with an amount of solution corresponding to about 56 cc. per day. 
The seedlings were grown in the culture solutions for 40 or 49' days. Notes 
were made of the appearance of the tops and roots, special attention being 
given to symptoms of magnesium injury. At the conclusion of the culture 
period the tops of the individual plants of each culture were harvested 
separately and dried for 20 hours, to an approximately constant weight, at 
101° C. The top dry weight of each plant was then determined. 

Four series of cultures are described in the present paper. Data for 
these are shown in tables 1—4, respectively. Each table gives the period of 
the experiment and the culture solutions employed. It also shows the data 
that were obtained for magnesium injury and dry weights of tops. The 
first series was carried on in one of the old greenhouses of Columbia Uni¬ 
versity; the last three series were conducted' simultaneously in the new 
roof greenhouse, which forms the twelfth story of Schermerhorn Exten¬ 
sion. 

SYMPTOMS OP MAGNESIUM INJURY 
Injury of the third leaf 

Emergence of tightly rolled leaf apex. Magnesium injury becomes visible 
after young wheat plants have grown in the culture solutions for from 
nine to twelve days, when the young, third leaf is just emerging from the 
sheath. The coleoptile and the first and second green leaves develop nor¬ 
mally, But the third leaf of some cultures shows characteristic symptoms 
of injury. As it emerges from the sheath, the, injured leaf is much more 
tightly rolled than a normal leaf. The rolling of the leaves is in the same 
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direction as that of the normal young leaf—that is, the upper surface of the 
blade remains Inside (fig. 4, pi. 6; fig. 9, 10, 11, pi. 7). The Injured leaf is 
darter green In color than a healthy leaf, and It grows out of the sheath 
at a slower rate (fig. 2, pi. 5). The apical portion that has emerged does not 
unroll subsequently; It dries and remains as a stiff, wire-like structure, that 
may be erect or sinuous. 

Spiral deformation within sheath. The most striking and characteristic 
abnormality of a leaf affected with magnesium injury is a spiral deforma¬ 
tion that develops below the tightly rolled apical portion (fig. 3, pi. 5; fig. 
4,5,6, pi 6; fig. 8, pi 7). The spiral forms within the sheath while the nee¬ 
dle-like apical portion of the leaf is emerging. The spiral develops as a re¬ 
sult of the failure of the apical part to move upward through the sheath as 
rapidly as elongation occurs at the base of the leaf. A wilting or withering 
of the leaf tissues appears to occur in the region of the spiral, and continued 
growth pressure from below crushes a considerable length of the enclosed 
leaf into a close spiral, which may vary in length from a few millimeters to 
a centimeter or more. The upper part of the surrounding sheath seems to 
be rolled so tightly that it obstructs the upward movement of the distal 
portion of the leaf. The spiral that is produced does not wind continuously 
in one direction; the direction usually is reversed several times, with com¬ 
pact, irregular loops separating the more perfectly formed spiral regions. 

The mechanical process by which the spiral is formed may be simulated 
by forcing a considerable length of wire Into a glass tube, closed at the far 
end and having a bore several times the diameter of the wire. The resulting 
distortion of the wire, into a close spiral with several reversals of direction, 
appears to be essentially the same as that of the leaf. Pressure from below, 
rather than a contraction within the region of the spiral, results in the coil¬ 
ing. Yet a spiral that has been lengthened by application of tension con¬ 
tracts partially when the tension is released. 

Severely injured portions of the leaf exhibit a dark-green color that 
suggests an infiltration of intercellular spaces with liquid. The compressed, 
dark-green spiral may be seen as a silhouette within the translucent sheath 
if the plant Is viewed by transmitted sunlight. This may be seen with 
special clearness when an injured fourth leaf is contained within the sheath 
of a normally developed third leaf. 

Emergence of spiral from sheath . In cases of very severe injury, growth 
of the injured leaf soon ceases, so that only the very tightly rolled, dark- 
green apex of the leaf emerges from the sheath (fig. 2, pi 5). But If Injury 
is less severe, basal growth of the leaf continues for some time and the 
coiled part of the leaf emerges from the sheath (fig. 3, pL 5), followed by a 
rolled portion below the spiral The spiral generally assumes a horizontal 
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or drooping position after emergence (fig. 4, 5, pi. 6; fig. 8, pi. 7). Rarely, 
a second spiral forms within the sheath and later emerges (fig. 6, pi. 6). 

Emergence of lower portion of leaf. As just mentioned, if the injury is 
very severe, only the needle-like apical portion, from one to five centime¬ 
ters in length, emerges from the sheath. In rare cases emergence of the 
lower part of the leaf occurs through the side of the enveloping sheath 
rather than at the top (fig. 7, pi. 6). The apex of the leaf may first emerge 
for a short distance out of the opening at the top of the sheath. Then a part 
of the leaf several centimeters long wilts, becomes very thin and thread¬ 
like, and remains irregularly coiled and looped within the sheath. Finally 
a region below this remains turgid and, though greatly distorted, is forced 
out through the side of the sheath, unrolling the latter sufficiently to per¬ 
mit a considerable portion of the leaf to emerge. 

If the injury is somewhat less severe, the spiral issues at the top of the 
sheath, followed by a tightly rolled portion that does not expand after 
emergence. When the injury is milder, the part of the leaf below the spiral 
emerges rapidly and expands normally; at maturity the leaf attains the 
same length as that of an uninjured leaf, twenty to twenty-five centime¬ 
ters (fig. 9, pi. 7). A still lower degree of injury is characterized by the for¬ 
mation of a long, loose spiral, several centimeters in length, followed by a 
normally expanded blade (fig. 10, pi. 7). 

In other cases no spiral is formed. Below the tightly rolled apex emer¬ 
gence is rapid, and the only sign of injury in the lower portion is the pres¬ 
ence in the expanded leaf of one or more marginal lacerations, sometimes 
extending to the midrib (note laceration in fig. 10, pi. 7). Very slight in¬ 
jury of many leaves is indicated by a tightly rolled apical portion, often 
from one to three centimeters in length (fig. 11, pi. 7). The tip of the leaf 
is closely rolled as it emerges from the sheath and it fails to expand later. 
But the rest of the leaf emerges and unrolls normally and reaches the usual 
size of healthy leaves. This type of slight injury is frequently observed in 
rapidly growing plants, and it has only slight influence on final dry yields. 
Leaf injury apparently never occurs in leaves that have emerged normally 
and have developed to the usual size. Old leaves frequently exhibit rolled 
apices, which remain green for some time and finally die and become yel¬ 
low. But apical injury of these leaves appears always to have occurred 
while the leaf was in an early stage of its development and emerging from 
the sheath. 

Leaf-tip abscission. Abscission of the tightly rolled, needle-like tips of 
injured leaves frequently occurs. In the most severely injured plants leaf- 
tip abscission may take place after the seedlings have been in the culture 
solutions for only ten days. The tip, two or three centimeters long, then 
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breaks from the plant at the sheath opening (position clearly shown in fig. 
2, pL 5); subsequent examination of the plant may reveal no external sign 
of the injured leaf. Most of the leaf tip is dark-green in color when it be¬ 
comes separated from the plant; a yellow discoloration usually extends 
only a very short distance above the point of abscission. When the injury 
is less severe, abscission may occur later, at the base of the spiral after that 
has emerged. In cases of very slight injury the rolled apex frequently be¬ 
comes yellow and dry, but it usually remains attached to the rest of the 
leaf (fig. 11, pi. 7). 

Injury of the fourth leaf 

The symptoms of magnesium injury of the fourth leaf are similar to 
those just described for the third leaf. Injury of the fourth leaf tends to be 
of more general occurrence, however. In many cases the fourth leaf is af¬ 
fected even though the third leaf has escaped injury. Thus, eighty per cent 
of the fourth leaves of a culture may be affected after all but two per cent 
of the third leaves have escaped injury. If the third leaf has been very 
severely injured, the fourth leaf usually fails entirely to emerge from the 
sheath, though in rare cases emergence may occur at a lower point than 
normal, through the side of the sheath. The fifth leaf may exhibit the typi¬ 
cal symptoms of magnesium injury even though earlier leaves have de¬ 
veloped normally. 

Other derangements accompanying magnesium injury of leaves 

Dark-green color of leaves of injured plants. Leaves of plants suffering 
from magnesium injury are greener in color than those of normal plants. 
This suggests a direct relation between the color and the amount of magne¬ 
sium present in the cells. The greenness of the foliage is roughly propor¬ 
tional to the severity of the magnesium injury; the color of the foliage is 
darkest in the most severely injured plants, and the depth of green de¬ 
creases in passing from severely to slightly injured plants. The apical parts 
of the severely injured leaves generally die and then become yellow or 
brown, but the living parts remain dark green in color. 

Premature tillering associated with leaf injury . A number of tillers de¬ 
velop prematurely on plants exhibiting the most pronounced abnormali¬ 
ties of leaf development, and the tillers themselves show characteristic 
symptoms of magnesium injury. These tillers usually arise at the time 
when the third or fourth leaf is appearing on normal plants, and they de¬ 
velop in greatest numbers on plants which are so severely injured that the 
third or fourth leaf fails to emerge fully from,the sheath. This suggests 
that such premature branching from the base of the stem is a response, to 
the stem apex, .resulting in loss,of 1 apical,'dominance. 
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Anatomical and histological studies would be of great Interest In this con¬ 
nection. Premature tillering of course is not a specific symptom, of magne¬ 
sium injury. It is very conspicuous, for example, in plants suffering from 
strontium poisoning. The tillers that develop as a result of magnesium 
toxicity generally exhibit the characteristic symptoms of magnesium In- 
jury (fig. 1, pi. 5). 

Inhibition of root development. Root development may be markedly 
retarded In plants exhibiting symptoms of the most pronounced leaf in¬ 
jury. Growth In length, both of the main roots and of their lateral branches, 
proceeds less rapidly and ceases earlier than in the less severely injured 
plants. Thus, a stunted root system is associated with severe magnesium 
injury of the foliage. Root development is apparently normal, however, 
if injury to the tops is slight. 

Production of adventitious roots. Extremely severe magnesium injury of 
the primary root of a wheat seedling often results In the early development 
of several adventitious roots. Six roots, instead of the usual two or four, 
frequently push out from the young seedling at about the same level as the 
central primary root, and then still another adventitious root may emerge 
very early from the stem, just above the primary root. These adventitious 
roots seem to develop prematurely as a response to severe injury of the 
primary root. They appear to be less sensitive to the toxic medium than 
the primary root and the first lateral pair of seminal roots, since they fre¬ 
quently grow to a much greater length In the solution. This suggests the 
possibility that these roots are less permeable to the toxic substance. The 
development of several adventitious roots of this kind, however, is not a 
specific symptom of magnesium injury; it may result also when other 
poisons—copper salts, for example—are supplied In highly toxic concentra¬ 
tions. 

CONDITIONS INFLUENCING MAGNESIUM INJURY 

Magnesium injury in relation to the ratio of magnesium to calcium 
in the culture solution 

The occurrence of the characteristic form of leaf injury described in 
the preceding section of this paper has been shown to depend upon the 
ionic ratio of magnesium to calcium in the culture solution (Tottingham, 
1914; Shive, 1915; Trelease, 1920). This is one of the few cases thus far 
reported in which a clear relation has been demonstrated between the 
value of an ionic ratio and the development of the plant. 

Tottingham (1914) employed eighty “four solutiohs containing KNQ 3 , 
KH*P.04,' Ca(N0 3 )s ? and MgS0 4 In each of three series of 1 wheat cultures. 
Ah:possible proportions of the four salts were used that could be produced 
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by varying each salt by one-tenth of the total osmotic concentration of all 
salts. The three series had concentrations corresponding to 0,05, 2.50, and 
8.15 atmospheres, respectively. No leaf injury was observed in the cultures 
of the first series. But the characteristic rolling and coiling of the young 
leaves, termed magnesium injury by Tottingham, was conspicuous in the 
second and third series, having the higher concentrations. Magnesium 
injury was clearly related in these series to the ratio of magnesium to cal¬ 
cium in the solutions. The cultures characterized by the highest values of 
this ratio were all severely injured, those with the lowest values were free 
from injury, and those with intermediate values showed some injury. No 



Fig. 1* Magnesium injury of wheat plants as related to the magnesium,-calcium 
ratios of the culture solutions. Abscissas represent magnesium-calcium ratio values 
plotted on a logarithmic scale. Ordinates represent percentages of leaves exhibiting 
magnesium injury* 

Graphs for series 1-3 are plotted from the data of tables 1-3, 

Injury occurred with ratio values below 0.40, when the osmotic value was 
2.50 atmospheres, and none appeared below 0.28, when the osmotic value 
was 8,15 atmospheres. 

Strive (1915) found that when Ms three-salt solutions, containing 
Ca(NOs) 2 ? and MgS0 4 , had an osmotic value of 1.75 atmospheres 
ratios of less than 1.5, the plants; were" free from 
magnesium injury, and' that when the solutions had' du.OSidiofic" value of 
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4.00 atmospheres this limit occurred with the ratio value 2.2. Slilve demon¬ 
strated clearly that the occurrence of injury was set by the magnitude of 
the ratio of magnesium to calcium. It was not determined by the actual 
concentration of any one salt or ion, nor did it bear any definite relation to 
either of the ratios Mg/K or Ca/K. 

Trelease (1920) used eighty-four solutions like those of one of Totting- 
hands series but with KN0 3 replaced by KC1. With these solutions having 
an osmotic value of 1.60 atmospheres, severe magnesium injury was dearly 
confined to ratio values that lay between 1.65 and 13.43 (the highest 
tested); slight injury occurred when the magnesium-calcium ratios lay 
between the limits 0.81 and 3.64; and entire freedom from this form of 
injury was shown in the cultures which had ratio values below 0.81. 

Severity of injury as related to the magnesium-calcium ratio . Series 1-3 
of the present study bring out a very dear relation between the severity 
of magnesium injury and the ratio of magnesium to calcium in the culture 
solution. The results are presented in tables 1-3 and they are plotted in 
figure 1, in which the abscissas represent the ratios of magnesium to cal¬ 
cium (plotted on a logarithmic scale) and the ordinates represent the per¬ 
centages of leaves exhibiting magnesium injury. 

The graphs of figure 1 show that a marked rise in the percentage of 
injured leaves accompanied an increase in the value of the ratio of mag¬ 
nesium to calcium. They also show that injury to fourth leaves was much 
more general than to third leaves. It is interesting to note that series 1 and 
2 gave essentially the same results, although the actual concentrations of 
magnesium and calcium were four times as great in the first series as in 
the second. This supports the conclusion that the ratio value of magnesium 
to calcium, rather than the actual concentration of either, mainly deter¬ 
mines the extent of the leaf injury. 

The results here noted were secured by means of variations in the ratio 
of MgCb to CaCh. Since a common anion was employed, the effects may 
be attributed to the cation ratio of magnesium to calcium. Tottingham, 
Shive, and Trelease varied the proportions of Ca(N0 3 ) 2 and MgSCh, and 
so the effects they recorded might have been due to the nitrate-sulphate 
ratio. ■ 

The more general occurrence of injury to the fourth leaf than to the 
third is strikingly brought out by the graphs for series 2 and 3. Injury was 
never observed in the coleoptile, nor in the first and second green leaves. 
The fourth leaf often was affected even though the third escaped- In some 
cases the fifth or the sixth exhibited injury after all of the others had been 
free from it. When the plants had grown for a sufficiently long period to 
allow the development of seven leaves, the number of leaves affected on 
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each plant was greatest in the cultures supplied with solutions of moderate 
toxicity. The fourth, fifth, sixth, and seventh leaves of such cultures often 
showed slight injury, whereas the corresponding leaves did not emerge at 
all in the cultures that had the most toxic solutions. 

The curves of figure 1 show that equivalent magnesium-calcium ratios 
produced considerably less injury in series 3 than in series 1 and 2. This 
observation supports the indications recorded in the papers of Tottingham 
and Shive that the simple ratio of magnesium to calcium does not com¬ 
pletely determine the quantitative expression of magnesium injury. The 
solutions of series 3 have much higher absolute concentrations of calcium 
and magnesium than those of the other two series. Thus in the solution 
of series 3 for which the magnesium-calcium ratio is 16.39, the actual con¬ 
centration of calcium is 5.36 times the corresponding concentration in 
series 1 and it is 21.44 times that in series 2; the concentration of mag¬ 
nesium in the solution of series 3 is, of course, correspondingly high. With 
equivalent ratio values, magnesium injury was less pronounced in these 
cases when the actual contents of calcium and magnesium were very high 
than when they were relatively low. It is to be noted that the severity of 
magnesium injury was essentially the same in series 1 and series 2, al¬ 
though the actual concentrations of calcium and magnesium were four 
times as high in the former series as in the latter. But with the still higher 
calcium and magnesium contents of series 3, the injury was less severe. 
These cases suggest that when the actual concentration of magnesium 
was greatly increased, magnesium toxicity could be checked without in¬ 
creasing the calcium in the same proportion. 

Antagonistic salt action illustrated by magnesium injury . The direct 
relation between the severity of magnesium injury and the value of the 
ratio of magnesium to calcium in the culture solution appears to afford a 
dear case of antagonistic salt action. The effect of calcium in diminishing 
the magnesium injury of wheat seems to be similar to many cases of salt 
antagonism reported in the literature (Loew, 1892,1903; Locw and May, 
1901; Loeb, 1906; Osterhout, 1922; McCool, 1913; Hansteen, 1910; Tre- 
lease and Treiease, 1925, 1926; Eisenmenger, 1928; Barton and Trclease, 
1927). Leaf development may thus be used as a criterion of toxicity and 
antagonism in the same way that growth rate, duration of life, electrical 
conductivity of tissues, and rate of absorption or excretion of electrolytes 
have been employed in many studies. 

Magnesium injury of the foliage does not occur when the concentra¬ 
tions of magnesium and calcium are properly balanced in the culture solu¬ 
tion. The' absorption of magnesium is probably retarded when a sufficient 
proportion of calcium Is present in the solution, And we may suppose that 
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the magnesium which is absorbed from the balanced solution produces no 
harmful effects, because it is accompanied by a suitable quantity of cal¬ 
cium. 

Apparent specificity of magnesium injury. The characteristic deforma¬ 
tion of the foliage which has been described as magnesium injury appears 
to be a specific effect of magnesium toxicity, associated with culture solu¬ 
tions having high magnesium-calcium ratio values. No other solution 
condition capable of producing identical symptoms was discovered in the 
extensive studies of Tottingham and Shive, and none seems to have been 
reported by other investigators. It is true that symptoms similar in some 
respects to those of magnesium injury have been described by Gericke 
(1922) as occurring in wheat plants supplied with a simple solution of 
potassium sulphate, potassium nitrate, or potassium dihydrogen phos¬ 
phate. The relation of these symptoms to those of magnesium injury is not 
entirely dear, however. A repetition of Gericke’s tests confirmed his ob¬ 
servation that the young third leaf emerged from the sheath in an abnor¬ 
mally tightly rolled condition and that abscission of the leaves often oc¬ 
curred. Thus the initial symptoms were undoubtedly similar to those of 
magnesium injury. But the plants in simple solutions of the potassium 
salts died after from two to three weeks, and none of them developed the 
spiral deformity that is the most characteristic sign of magnesium injury. 

A striking resemblance to magnesium injury of wheat has been shown 
by the inflorescences of wheat and rye attacked by the fungus Dilophos - 
pora alopecuri (Schaffnit and Wieben, 1928). The most pronounced deform¬ 
ities of spikes, leaves, and leaf sheaths of wheat occurred when the plants 
were attacked simultaneously by Dilophospora alopecuri and Tylenchus 
tritici . The spikes were prevented from emerging properly from the leaf 
sheaths, and the continued growth of the culm produced spiral malforma¬ 
tions resembling those of magnesium injury. But the spiral deformation 
took place only in the inflorescences'—not in the young leaves of the seed¬ 
ling plant. 

Although symptoms of young seedlings identical with those of magne¬ 
sium injury have not been described thus far as resulting from toxic agents 
other than magnesium, we should expect that other chemical elements or 
compounds would be capable of producing similar abnormalities in the 
growth of wheat seedlings. The response seems to involve a rather simple 
type of obstruction to growth, and there is little reason to suppose that 
magnesium is the only agent that can induce it. 

Variations in symptoms correlated with differences in the magnesium - 
calcium ratio . In the present work no attempt was made to keep quantita¬ 
tive records of the different types of leaf injury that occurred in the various 
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s:';.ouuid loose exhibiting severe injury. Shive (1915) also divided the 
injure! leaves into two groups- -those which were injured throughout their 
entire length, and those which were normal except for an injured apical 
region. A similar classification was adopted by Trelease (1920) in recording 
the injury: when, a spiral was formed or when the whole leaf was affected, 
the injury was considered severe; when no spiral was formed and the whole 
leaf was not affected, the injury was considered slight. Considerable diffi¬ 
culty is encountered, however, in the use of two classes of this sort. For 
example, at a certain time the whole leaf may appear to be affected; but 
subsequent examination may show that the leaf has grown out of the 
sheath, so that all but the apical portion has developed normally. In the 
present study, therefore, exact records were kept only of the number of 
injured leaves in each culture. 

Some observations that were made with regard to the distribution of 
the different types of injury are interesting, however. It was observed that 
the most conspicuously developed long spirals occurred in the moderately, 
rather than in the most severely injured cultures. They were common, for 
example, among the third and fourth leaves of culture 5 (magnesium-cal¬ 
cium ratio, 9.35) of series 1 and 2. On the other hand, very few cases of 
long spirals were found in the most severely injured plants (e.g,, those of 
culture 8 with a magnesium-calcium ratio of 50.00); in these plants only a 
thin, tightly rolled, thread-like portion of the leaf emerged from the 
sheath. Furthermore, the well developed elongated spirals were of more 
frequent occurrence among fourth leaves than among third leaves. Slightly 
injured leaves, in which the apical portion remained rolled while the 
lower part emerged and developed normally, were of course produced 
in the greatest numbers in the less'toxic solutions, with relatively low 
magnesium-calcium ratios. 


Magnesmm toxicity and calcium deficiency 

The question may be raised as to whether the growth derangements 
that have been termed magnesium injury are to be attributed to mag¬ 
nesium toxicity or to calcium deficiency. Sufficient information, however, is 
hardly available as yet for a definite answer. 

It has been clearly shown that injury to the foliage does not occur when 
the concentration of magnesium is sufficiently low in relation to that of cab 
cium. As the magnesium-calcium ratio value is increased, the injury be¬ 
comes more and more severe. This relationship in itself suggests magnesium 
toxicity as the controlling condition. It may be supposed/that magnesium 1 
is absorbed rapidly enough to be injurious when supplied involutions that 
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have a relatively low calcium content; or it may be considered that mag¬ 
nesium exerts its toxic effects when entering the plant unaccompanied by a 
sufficiently high proportion of calcium. Many studies have shown that 
simple solutions of magnesium salts are highly toxic to roots, but that this 
toxicity disappears if a sufficient proportion of calcium is added to the cul¬ 
ture solution (see, for example, Trelease and Trelease, 1926). On the 
other hand, the effects of calcium starvation are relatively slow in making 
their appearance; the roots of young wheat seedlings make rapid and 
apparently normal growth for a number of days in distilled water, which of 
course is devoid of calcium. Sufficient calcium to supply the needs of the 
plant is probably furnished by the material stored in the seed. These 
facts seem to support the idea that the abnormality of leaf growth is de¬ 
pendent upon magnesium toxicity. 

If the foliage symptoms are to be regarded as due to calcium starva¬ 
tion, we must suppose that sufficient calcium for normal leaf development 
cannot be absorbed when there is an excess of magnesium in the solution 
surrounding the roots, or that the calcium, even though absorbed, is un¬ 
available for proper utilization by the plant when accompanied by an 
excess of magnesium. 

The cultures of series 4 seem to throw some light on this question. 
They appear to furnish evidence that the injury is due to magnesium 
toxicity rather than to calcium starvation. It will be noted from table 4 
that the first solution had a magnesium-calcium ratio of 16.39, and that 
this solution produced typical injury in 85 per cent of the third leaves. 
The other solutions contained strontium chloride in increasing concentra¬ 
tions. It is apparent from these data that the addition of strontium chlo¬ 
ride had a definite inhibiting effect on the injury to the third leaf. When 
the fourth leaf is considered, however, no inhibition of magnesium injury 
is evident. Strontium exerted its own toxic effect. Concentrations of stron¬ 
tium high enough to check magnesium injury of the third leaf were so 
toxic to the plant that they prevented the fourth leaf from emerging from 
the sheath. 

The observations on the third leaf, however, indicate that strontium ; 
was able to delay the appearance of the characteristic symptoms of magne- 
shim injury. The partial inhibition of magnesium injury by strontium - 
points to the conclusion that this injury really is due to magnesium toxicity \ 
rather than to calcium starvation. 

Studies of the influence of variations in the total concentration of the j 
culture solution afford additional evidence against the idea that calcium i 
deficiency produces the growth derangements that have been termed mag- 
nesium injury. It has been found thatxeducing' the calcium concentration ) 
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in the external solution by diluting the culture solution does not increase 
the severity of the injury. On the contrary, it appears to decrease it. 
Thus Shive and Tottingham reported that no coiling of the leaves occurred 
in their suboptimal solutions corresponding in osmotic value to 0.1 and 
0.05 atmosphere. 

Magnesium injury as influenced by substances other than magne¬ 
sium and calcium in the culture solution 

Although the magnesium-calcium ratio seems mainly to determine the 
occurrence and severity of magnesium injury, there is evidence that this 
injury may be influenced by other substances present in the solution. Thus 
Tottingham (1914) observed that serious leaf injury increased rapidly as 
the partial concentration of KH 2 PQ .4 increased in his solutions of high 
total concentration (8.15 atmospheres). He points out that this indicates 
an inter-relation of all solutes in determining the harmful effects of mag¬ 
nesium. It is suggested that the acidity of KH 2 PO 4 may have been influ¬ 
ential. 

Shive’s triangular diagrams representing the distribution of severe and 
slight leaf injury in his optimal (1.75 atmospheres) and supra-optimal 
(4.00 atmospheres) solutions also show that the severity of the injury 
produced by a given magnesium-calcium ratio increases with an increase 
in the partial concentration of KH 2 P0 4 . Similarly, in another study it was 
found that the injury extended to lower values of the magnesium-calcium 
ratio when KC1 was present in the solution in high enough partial concen¬ 
trations to constitute eight-tenths or nine-tenths of a total osmotic value 
of 1.60 atmospheres (Trelease, 1920). 

The results of these studies indicate that the injurious effect of magne¬ 
sium is controlled by the complex balance between magnesium and all of 
the other substances present in the culture solution. Magnesium toxicity 
may be thought of as mainly determined by the magnesium-calcium ratio, 
but as also influenced somewhat by the proportions and concentrations of 
other materials present in the solution. 


Relation of magnesium injury to the total 
concentration of the culture solution 

Characteristic magnesium injury, involving a spiral deformation of 
the foliage, has not been reported as occurring in very dilute solutions, 
even though these have high magnesium-calcium ratio values. Thus 
Tottingham (1914) found that only one young third leaf exhibited mag¬ 
nesium injury in his series of cultures with a total osmotic value of 0.05 
atmosphere. Although this one case developed into a severe stage, no 
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further trace of injury became visible in this series of cultures; this single 
case of injury may have been due to a specific weakness or susceptibility 
of the particular leaf involved. Pronounced injury, however, appeared in 
the cultures of the series of higher osmotic value—2.50 and 8.15 atmos¬ 
pheres. Shive (1915) also noted marked injury in his cultures with osmotic 
values of 1.75 and 4.00 atmospheres, but none in the corresponding cul¬ 
tures supplied with solutions diluted to 0.1 atmosphere. 

Severe magnesium injury, involving coiling of the leaves, occurred in 
all tested concentrations, from 7.0 atmospheres to 0.5 atmosphere, of a 
solution containing KC1, KH 2 P0 4 , Ca(N0 3 )2, and MgS0 4 and having a 
magnesium-calcium ratio value of 13.43 (Trelease, 1920). The severity of 
the injury as well as the number of leaves affected increased with an in¬ 
crease in the total concentration. Even the lowest concentration that was 
tested (0.5 atmosphere) was high enough to produce the typical magnesium 
injury. 

Some incomplete series of cultures, grown during the spring of 1931, 
have shown that injury of the young third and fourth leaves occurred 
when the solution was diluted to 1/4, 1/16, and 1/64 of an atmosphere; 
but the most conspicuous and characteristic form of injury, marked, by a 
coiling of the leaves, was not found in the most dilute solutions. In these, 
the young leaf emerged in a tightly rolled condition, but the development 
did not proceed to the stage in which a well developed spiral is formed. 
Cessation of growth before the fourth leaf had completely emerged made 
it very difficult to obtain an accurate record of magnesium injury. Further 
work will be necessary before a satisfactory report may be made concern¬ 
ing this phase of the problem. 

Relation of magnesium injury to climatic conditions 

Remarkably consistent results were obtained in series 1 and 2, although 
these series were conducted at different seasons of the year. The degree 
of injury to the third leaf in these tests was nearly the same under very 
different sets of climatic conditions. An earlier study, however, suggested 
that the occurrence of the injury might have been influenced by aerial 
conditions (Trelease, 1920). A solution with a magnesium-calcium ratio of 
1.72 and a total concentration of 1.60 atmospheres produced slight mag¬ 
nesium injury when used from January 11 to February 4, of 1916, but pro¬ 
duced no injury when used from January 23 to February 24 of the following 
year. The fact that the aerial conditions were different may possibly ex¬ 
plain why the injury was not apparent in the second test. Gericke (1922) 
states that magnesium injury presents itself in much greater degree under 
conditions conducive to high transpiration of the plants than to low. 
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Magnesium injury in other plants 

Oats, rye, and barley were found to exhibit symptoms of magnesium 
injury identical with those described for wheat. This observation was made 
on cultures of the other cereals grown with the wheat cultures of series 1 
and supplied with solution 6. All of the characteristic symptoms of mag¬ 
nesium injury developed in plants of these cultures. A series of com cul¬ 
tures (.Zea Mays) conducted in the spring of 1931 showed that this plant 
also develops signs of injury that resemble those of the small grains. Pro- 



Fig. 2. Dry weights of tops of wheat plants as related to the magnesium-calcium 
ratios of the culture solutions. Abscissas represent magnesium-calcium ratio values 
plotted on a logarithmic scale. Ordinates represent dry weights in milligrams. 

Graphs for series 1-3 are plotted from the data of tables 1-3. 

mounted leaf distortion occurred in solutions of high magnesium-calcium 
ratios. Spiral deformation was less common, however, in corn. 

Tobacco also develops symptoms that resemble in some respects those 
of the grasses (Gamer, McMurtrey, Bowling, and Moss, 1930). Tobacco 
plants that were grown in soil cultures with a very low supply of calcium 
in relation to that of magnesium exhibited striking pathological modifica¬ 
tions of the upper leaves; the aborted leaves had large indentations in their 
margins and their tips were lacking. The growing points were affected to 
such an extent that in most cases the plants were unable to flower. 

DRY WEIGHTS OF TOPS IN RELATION TO THE MAGNESIUM-CALCIUM RATIO 

^eights of tops for series 1-3 are plotted as graphs in figure 2, 
in which ordinates represent .mean weights in milligrams and abscissas 
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represent magnesium-caldum ratios plotted on a logarithmic scale. The 
most striking feature of these graphs is the nearly linear decrease in dry 
weight with an increase in the logarithm of the magnesium-calcium ratio. 
Thus dry yields of tops are inversely proportional to the logarithm of 
the magnesium-calcium ratio (between the ratio limits 1.00 and 50.00). 
In considering the somewhat higher yields for series 1 than for series 2, it 
should be remembered that these cultures were conducted at different 
seasons of the year; the higher values of the first series are not necessarily 
correlated with the fact that actual concentrations of magnesium and cal¬ 
cium were four times as great in this series as in the second. The graph 
for series 3, while exhibiting some irregularity, lies definitely above those 
for the other two series. The solutions of this series had much higher actual 
concentrations of magnesium and calcium than those of either of the other 
series. It is clear from this comparison that the actual dry weights that 
may be secured depend not only upon the magnesium-calcium ratio but 
also upon other characteristics of the solution. 

No information regarding optimal magnesium-calcium ratios for 
growth is available from this study. The optimal ratio would have been 
1.00 or lower, for these experimental conditions. Since the aim of the 
present work was to study magnesium injury, solutions of low magnesium- 
calcium ratio values were omitted. Other studies (Tottingham, 1914; Shive, 
1915; Trelease, 1920) have shown that the dry yield is markedly reduced 
when solutions of very low magnesium-calcium ratio values are employed. 
Pathological symptoms of wheat which are quite different from those of 
magnesium injury may occur under these conditions; the symptoms that 
have been noted include bleaching of the tissues between the main veins 
and a general chlorosis of this foliage. The green color of the leaves becomes 
less intense with decrease in the magnesium-calcium ratio. The largest 
tops are intermediate in color. Garner, McMurtrey, Bacon, and Moss 
(1923) have shown that pronounced chlorosis of tobacco, known as sand- 
drown, is associated with magnesium deficiency. But how closely it is cor¬ 
related with the magnesium-calcium ratio has not as yet been thoroughly 
investigated. 

An antagonistic effect of strontium toward magnesium seems to be 
brought out dearly by the dry weights shown in table 4. The addition of 
successively higher concentrations of strontium is accompanied by a pro¬ 
gressive increase in dry yield, until a maximum yield is reached when the 
solution contains 0.001 M SrCl 2 . A further increase in the concentration 
of strontium results in a reduction of yield, due no doubt to the toxicity of 
the strontium. 




146 


BULLETIN OF THE TORREY CLUB 


[VOL. 58 


SUMMARY 

Magnesium injury of wheat becomes visible when the young third leaf 
is emerging from the sheath. The apical portion of this leaf remains tightly 
rolled. The most characteristic abnormality is a spiral deformation that is 
produced in the lower part of the young leaf, enclosed within the sheath. 
Emergence of the leaf is checked, and continued growth pressure from 
below crushes a considerable length of the leaf into a close spiral. Later the 
spirally distorted region may emerge from the sheath, followed by a rolled 
portion. Abscission of the tightly rolled, neeclle-like tips of injured leaves 
frequently occurs. The characteristic leaf deformation, marked by a spiral 
distortion of the young leaves, appears to be a specific symptom of mag¬ 
nesium toxicity. 

Injury was not observed in the coleoptile, nor in the first and second 
green leaves. It was much more general in the fourth leaf than in the third. 
In some cases the fifth or the sixth leaf exhibited injury after all of the 
others had been free from It. 

Other derangements accompany the deformation of the foliage. The 
leaves are darker green than those of normal plants, numerous tillers de¬ 
velop prematurely, growth of the seminal roots is inhibited, and a number 
of adventitious roots are produced. 

The occurrence and severity of magnesium injury are mainly deter¬ 
mined by the ratio of magnesium to calcium in the culture solution. This 
was shown by an Increased percentage of'injured leaves as the magnesium- 
calcium ratio increased from 1.00 to 50.00. Magnesium injury thus appears 
to afford a clear case of antagonistic salt action. 

The leaf injury seems to be due to magnesium toxicity, rather than to 
calcium deficiency. This conclusion is supported by the observation that 
strontium was able to delay and partially inhibit the characteristic symp¬ 
toms of magnesium injury. 

Magnesium injury, while mainly controlled by the magnesium-calcium 
ratio, appears to be influenced by the proportions and concentrations of 
other materials present in the culture solution, as well as by the total 
concentration of the solution and possibly also by climatic conditions. 

Oat, rye, and barley seedlings exhibited symptoms of injury identical 
with those observed in wheat. Corn also developed signs of injury that 
resembled those of the small grains. 

The dry weights 1 of tops' of wheat plants were found to be inversely 
proportional to the logarithm of the magnesium-calcium ratio, between 
the limits 1.00 and 50.00 of this ratio. ■ , , ■ 

An antagonistic effect of strontium toward magnesium was brought out 
dearly in this study. The addition of successively higher concentrations 
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of strontium was accompanied by a progressive increase in dry yield, 
until a maximum was reached; further increase in the concentration of 
strontium resulted in a reduction of yield due to the toxic action of the 
strontium. 

Department of Botany 
Columbia University 
New York City 
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Explanation of plates 

Plate 5 

Fig. 1. Wheat plant exhibiting severe magnesium injury. Tillers have developed 
prematurely, and young leaves remain rolled. Series 2, culture 5. X2.75. 

Fig. 2. Early stage of magnesium injury, showing emergence of tightly rolled 
young leaf. Apical portion remains as stiff, wire-like structure. In many cases abscission 
of this leaf tip occurs. If injury is very severe, growth of the young leaf soon ceases. In¬ 
jured fourth leaf of series 2, culture 4. X2.75. 

Fig. 3. Emergence of spiral from sheath. Spiral and rolled apical portion assume 
a drooping position. Fourth leaf of series 3, culture 4. X2.75. 

Plate 6 

Fig. 4. Spiral deformation, showing details of coil. Direction of coiling is reversed 
several times, with compact, irregular loops separating the more perfectly formed spiral 
regions. Fourth leaf of series 1, culture 5. X7.0. 

Fig. 5, Spirally distorted portion between tightly rolled apical and basal regions. 
Fourth leaf of series 3, culture 3. X6.4. 

Fig. 6. Leaf with two spirals. This type is rare. Fourth leaf of series 1, culture 5. 
X2.2. 

Fig. 7. Apex of fourth leaf emerging for short distance out of opening at the top of 
the sheath. Emergence of the lower part of the leaf has occurred through the side of the 
sheath. Series 2, culture 4. X2.75. 

Plate 7 

Fig. 8. Spiral in fourth leaf of series 1, culture 5. X7.0. 

' Fig. 9. Leaf in which emergence of tightly rolled apex and spiral has been followed 
by,rapid emergence and normal expansion of lower part. Fourth leaf of series 1, culture 
5. X3,5. 

Fig. 10, Slightly injured leaf, showing long, loose spiral, with normally expanded 
lamina below. Marginal laceration extends to midrib. Fourth leaf of series 1, culture 3, 
X2.2. 

Fig, 11. Very slightly injured leaf. No spiral has been formed. Apex has remained 
tightly rolled, but rest of leaf has unrolled normally and has attained the usual length 
of healthy leaves. Fourth leaf of series 1, culture 4. X2.2. 

PlateS 

Gw Appearance'of cultures of series 2 at time of harvesting. From left to 1 'right: Top, 
row, cultures 8, 7, 6, and 5; bottom,'iepw., 'Cultures 4, 3, 2, and 1. (Small,numbers in 
photographs represent original culture numbers; to facilitate presentation of results 
the order has been reyersed in this paper.) Decrease in size of plants (in passing from 
culture Lio with increase in value of .magnesmm-calcium' ratio. 
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Changes in root tips of wheat and corn grown in nutrient 
solutions deficient in calcium 

Ronald Rameoed 

(with two text eigtxres and plates 9-13) 

The role of the various mineral nutrients in plant growth has attracted 
the attention of investigators for over a century. Because of its pronounced 
effect on plant growth, calcium is one of the most interesting of the es¬ 
sential mineral elements. Many of the earlier workers recognized that the 
roots of plants grown in solutions deficient in calcium remain dwarfed, 
develop few lateral branches, and in time become badly discolored. On the 
other hand, if small quantities of this element are present in the culture 
solutions, these conditions do not appear or, at least, their appearance is 
greatly delayed. It is the purpose of this paper to report the results of a 
periodic examination of the cytological condition of root tips from corn 
(Zea mays L.) and wheat (Triticum vulgare Vill.) seedlings which were 
grown in solutions deficient in calcium. This study was made in an at¬ 
tempt to add to our knowledge concerning the function or physiological 
role of this element in the root cells of these plants. 

The literature on the role of calcium in plant growth has been reviewed 
at frequent intervals. Loew (1899, 1901), Reed (1907), Warthiadi (1911), 
True (1922), Arrhenius (1926), Mevius (1927), and Farr (1927b) may be 
cited as among those who have presented extensive reviews of the litera¬ 
ture. 

Salm-Horstmar (1856) seems to have been the first to show the neces¬ 
sity of calcium for plant growth and the fact that it could not be replaced 
by magnesium. Stohmann (1862) demonstrated the necessity of calcium 
for the successful cultivation of corn plants, and shortly afterward Wolf 
(1864) noted that solutions of calcium salts accelerated root growth, in 
contrast with solutions of magnesium, potassium, ammonium, and sodium 
salts, which retarded it. Following these earlier investigations there were 
many speculations as to the function of this element in cellular metabo¬ 
lism. Holzner (1867) considered that it was necessary for the formation of 
cellulose, but later work by Mangin (1892) and others demonstrated that 
it was a constituent of the middle lamella of the cell wall. However, in a 
recent analysis of the cell walls in the meristematic regions of certain 
plants, by Tupper-Carey and Priestley (1923), calcium appears to be ab- 
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sent from the middle lamella, although they found it present in this part of 
the cell walls in the mature parts of the plant. 

Boehm (1875), von Raumer and Kellerman (1880), and von Raumer 
(1883) considered its chief function as that of aiding in the transportation, 
of the starch produced in photosynthesis. Groom (1896) claimed that car¬ 
bohydrates were moved regardless of the presence of calcium in the tissues, 
though he considered that calcium compounds facilitated their move¬ 
ments. More recently, however, Maquenne and Demoussey (1922) have 
reported that calcium is the only element not necessary for the successful 
germination of pea seeds—a process in which the transportation of seed 
carbohydrates is essential. 

Loew (1892, 1899, 1901) was perhaps the first to stress the essential 
nature of calcium for normal development in all the higher plants, al¬ 
though his hypothesis has not been accepted by many investigators. He 
concluded that calcium functions principally in two ways: (1) it combines 
with the proteins in the formation of nucleo-proteins, which take part in 
the construction of the nucleus, and (2) it neutralizes and precipitates the 
harmful acids in the cell sap, chief of which is oxalic acid. His second con¬ 
tention had been advanced previously by Schimper (1890). Warthiadi 
(1911), after a series of extensive observations on Tradescantia , agreed 
with Loew. Essentially the same explanation has been offered recently by 
Parker and Truog (1921). They found that high protein content accom¬ 
panied high calcium content, and they assumed that the calcium neutra¬ 
lized an acid condition supposed to be brought about during the manufac¬ 
ture of these proteins. This theory has been severely criticized on the 
ground that fungi do not require calcium and still are able to produce 
large quantities of proteins and organic acids. 

Although Boehm (1875) had noted that the toxicity of certain salts 
could be lessened by small quantities of calcium, Loew seems to have been 
the first worker to study this phenomenon extensively. He thought that 
the magnesium displaced calcium in parts of the protoplast when that ele¬ 
ment was absent from the culture solution; also that calcium took the 
place of magnesium when that was absent, with the result that phosphoric 
acid could not be transported. In either case the normal action of the cells 
was inhibited. Upon this he framed his well-known hypothesis of “ the cal¬ 
cium-magnesium ratio,” which stated that a specific ratio of calcium to 
magnesium was necessary for each type of plant, and that maximum de¬ 
velopment of the plant could only be reached when these elements were 
supplied' in the optimum ratio. This hypothesis is still the subject of con¬ 
troversy, although the predominating evidence, aside from that furnished 
by Loew and his students, has been against the acceptance of it. McCool 
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(1913) and Llpman (1916) have presented summaries of the literature on 
this question. It is interesting to note that Haselhoff (1893), Molisch 
(1895), and Loew (1901) all believed that the toxicity of magnesium could 
be diminished by calcium but not by strontium and barium. 

Kearney and Cameron (1902) and True and Geis (1903) were appar¬ 
ently among the first plant workers to recognize that the antidoting powers 
of nutritive elements were not confined to calcium. At this time the con¬ 
ception of antagonism and physiologically balanced solutions had been ad¬ 
vanced by Loeb (1900) after his study on marine fishes. Shortly afterward 
Osterhout (1906, 1912) confirmed and extended Loeb J s work by his ex¬ 
tensive investigations on many forms of plants, including marine and 
freshwater algae, liverworts, and seed plants. In contrast with Loew’s 
views that the function of calcium in reducing the toxicity of magnesium is 
an internal one, they considered that the important action of this ele¬ 
ment, along with many others, takes place at the surface of the protoplast. 
Antagonistic substances, present in a balanced solution, act upon the sur¬ 
face of the protoplast in such a way as to mutually retard the entrance of 
one another into the cell. Loeb (1911) stated that antagonistic salts may 
have a “tanning” effect on the surface films of cells, whereby these films 
acquire those physical qualities of durability and comparative permea¬ 
bility, without which the cell cannot exist. Osterhout’s views, the results of 
many experiments, are summed up in his monograph (1922). He offers a de¬ 
tailed hypothesis of the mechanism of antagonistic action and shows that 
measurements of the electrical conductivity of tissues immersed in simple 
solutions enable one to predict what substances will antagonize each other 
and what degree of antagonism may be expected. Further indication of the 
surface effect of antagonistic ions was furnished by Hansteen (1910) when 
he grew a seedling in two different culture solutions by dividing the roots, 
and found that a plentiful supply of calcium from one solution did not re¬ 
duce the toxic action upon the roots that were immersed in a simple solu¬ 
tion of a magnesium salt. Although the principle had been emphasized 
much earlier by Loeb and Osterhout, McCool (1913) demonstrated clearly 
that antagonistic action was displayed by non-essential elements, such as 
strontium, barium, and sodium in the growth of crop plants; but calcium 
was the most effective of the elements that he tested. A valuable discus¬ 
sion of the literature on the subject of antagonism is offered by Stiles and 
Jorgensen (1914). 

Another line of evidence as to the function of calcium is furnished by 
the work on the toxic action of distilled water. True (1914) observed that 
distilled water inhibited root growth even if the water contained no traces 
of toxic metallic salts. He found that when lupine geedUngs were placed in 
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distilled water the electrolytic conductivity of the water increased. His ex¬ 
planation. was that the distilled water brought about the dissociation of the 
electrolytes from their points of combination in the proteins. The loss of 
these electrolytes from the roots caused an increase of the conductivity of 
the water and was ultimately responsible for the death of the cells. He also 
found, that if a calcium salt were added to the water in sufficient quantity 
to make a solution osmotically equal to tap water, then the leaching of 
electrolytes did not take place. Merrill (1915a, 1915b) came to similar con¬ 
clusions concerning the conditions responsible for the increase in electro¬ 
lytic conductivity, but claimed that the death of the cells was chiefly due to 
secondary factors that affected the cells in their starved condition. He was 
able to increase the exosmosis of electrolytes by treating the roots with 
various anesthetics for very short periods of time. Hibbard (1915) also 
found that the electrolytic conductivity of distilled water was increased 
by excretion from roots. He suggested that the death of the cells might be 
due to the toxicity of substances excreted by the roots into the culture solu¬ 
tion. He used the extensive observations of the United States Department 
of Agriculture, initiated by Schreiner and Reed (1907), on toxic soils, to 
support his suggestion. Scarth (1924) offered another explanation of the 
toxicity of very pure distilled water. He considers the hydrogen-ion con¬ 
centration of the water to be responsible, explaining that the acidity of the 
water is increased by dissolved carbon dioxide. It is interesting to note that 
calcium antagonizes this toxic action. 

True and Bartlett (1912, 1915a, 1915b, 1916), after subsequent experi¬ 
ments, elaborated on True’s original idea that calcium prevented the ex¬ 
cretion of electrolytes from the roots of lupines. He also found that other 
cations, at certain concentrations, aided in preventing this loss of electro¬ 
lytes. However, calcium was the most effective of these cations, regardless 
of whether in a one-, two-, or three-salt solution. In later papers (1921, 
1922) True emphasized Ms conclusion that calcium is the most active 
agent in preventing leaching from the roots of lupines, and he suggested 
also that calcium plays an important part in cell wall formation and in the 
differentiation of tissues. He considered that the idle of calcium in cell wall 
construction may even be linked with its action in preventing the toxic 
action of other elements upon the cell. Thus, he explained, as a result of 
experiments by Dr, Eckerson in his laboratory, that when calcium is ab¬ 
sent from the culture solution, magnesium or potassium replaces the cal¬ 
cium of the middle lamella and forms magnesium or potassium pectate, 
thereby subjecting the, cell to the toxic action of magnesium or potassium,. 

'' The evidence presented by various workers is conflicting, however, ' and 1 
no general hypothesis seems to explain all of the experimental data, for 
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example, Tuewa (1926) reported that when the hydrogen-ion concentra¬ 
tion of the nutrient solution was kept at a pH value of seven or above, ex- 
osmosis did not occur. This seems to be in direct opposition to the observa¬ 
tion of Prianischnikow (1923) that the injurious action of such acids as 
nitric or hydrochloric, in weak concentrations, could be reduced by the 
addition of a calcium salt, even though the hydrogen-ion concentration re¬ 
mained the same. 

Brooks (1916), investigating the exosmosis in the dandelion peduncle, 
found, after testing the chlorides of calcium, sodium, and cerium, that cal¬ 
cium was the only cation which decreased the rate over very short periods 
of time. Osterhout (1923) employed the electrical resistance of the pro¬ 
toplasm to study the changes occurring in the protoplasm while active 
exosmosis was going on and concluded that active exosmosis indicated in¬ 
jury to the cell. Stiles and Jorgensen (1915, 1917) found that the more 
toxic the ions and the higher the concentration of those ions, the higher 
the rate of exosmosis. 

True and Merrill both suggested that their methods of measurement by 
electrical conductivity did not take into account the non-electrolytic sub¬ 
stances which might be excreted by the tissues and cells of the root. Very 
few observations have been made to determine the exact nature of all the 
excreted products, although many writers have assumed that some of the 
materials may be organic. Knap (1864) noted that seeds excreted both in¬ 
organic and organic substances into pure water. Similar observations were 
made by Hansteen (1894) and Puriewitsch (1897). Wachter (1905) ob¬ 
tained the exosmosis of sugar from onion scales after immersion in dis¬ 
tilled water. He was able to reduce this if small amounts of potassium or 
sodium chloride were added to the water. On the other hand, ether treat¬ 
ment produced a greatly increased excretion which he attributes to the 
death of the cells. Lepeschkin (1906) was able to obtain similar results with 
Pilobolus spores. Hansteen Cranner (1922) made extensive analyses of the 
excreted substances from various types of cells and found that phospha- 
tids made up the greater part of the organic substances excreted. This dis¬ 
covery led Hansteen Cranner to suggest that calcium compounds, since 
they seemed effective in reducing the quantity of the material excreted 
into the culture solutions, were active in coagulating the lipoid constitu¬ 
ents of the protoplasm and thus were able to reduce the entrance of toxic 
agents. Stiles (1927) found that both organic and inorganic substances 
were discharged into distilled water from cubes of fleshy roots and tubers. 
He was able to reduce this excretion by aerating the medium and thought 
that these products may come from the injuredcellson the cut surfaces. 
"Recent; investigations by Ujin (1928) on 
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and potassium have served to emphasize the importance of calcium in 
controlling this process. He found that this element, whether in a one-, 
two-, or three-salt solution, was the most effective in reducing exosmosis. 

Osterhout (1923) suggested that the greatest exosmosis, brought about 
by a toxic agent, probably occurs during the death of the cell. If this is so, 
we should expect to find organic as well as inorganic constituents among the 
excretion products. The whole question of the excretion of materials from 
cells has been considered in the literature from the standpoint that greater 
permeability of the membrane, regardless of what conception we may have 
of the structure of this membrane, causes increased exosmosis. Sziics (1912), 
however, doubts whether we should in general regard exosmosis as due to 
protoplasmic permeability, because in many cases the phenomena ob¬ 
served are not concerned with vital processes, but are the results of the 
death of the cells. Stiles (1924), after an excellent discussion of the litera¬ 
ture on the subject, suggests that in some cases no change may take place 
in the membrane, but that complex and indiffusible substances may break 
down into simpler and diffusible ones. An interesting point to note in this 
connection is that neither Hansteen Cranner (1922) nor Iljin (1928) was 
able to get a protein test in their analyses of the substances excreted into 
culture solutions. 

Not all the studies on exosmosis indicate that this process is such as to 
cause the death of the cells of the tissue involved. Merrill (1915a) reported 
that he was able to get seedlings to resume normal growth even after ex¬ 
tended exposures to distilled water for twenty days, and Steward (1928), 
after protracted leaching experiments of forty-five days duration, found 
that slices of beet could form wound tissue, thus indicating that the cells, 
had remained in a semi-permeable condition throughout the experiment. 

Direct, observations on the effects of calcium on cell structure were 
first reported by Molisch (1895) on Spirogyra . Reed (1907) confirmed the 
findings of Molisch and observed that in the absence of calcium Spirogyra 
cells underwent nuclear division but cytokinesis failed and thus new cell 
walls were not formed. Similar observations were made on the root cells 
of Zea mays , He explains that the absence of new cell walls after mitosis 
in cells lacking calcium indicates that the cells were unable to form the 
fundamental /middle layer’ of the cell wall and, in consequence, no cell 
was formed. Loew (1899), in discussing MolisdTs observations, offered a 
similar explanation. Hansteen Cranner (1914) reported that individual 
cells or rows of cells become separated from the surface of the root in the 
elongation zone, due to the dissolution of the cell wall in the absence of cal¬ 
cium. Later observations (1922), already mentioned, disclose that he 
changed his conception' of the function of calcium. It should be pointed out 
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that Hansteen Cranner (1914, 1919, 1922, 1926) has always stressed the 
cell wall as an important factor in determining cell permeability. This con¬ 
forms with his conception of the cell wall as being made up partly of proto¬ 
plasmic infiltrations that are continuous with the cell protoplast. 

Sorokin and Sommer (1929), in an intensive study of the root tip cells of 
Pisum sativum which were grown in culture solutions deficient in calcium, 
found that the death of the plants was associated with the degeneration 
of these meristematic cells. The degeneration was marked by the ap¬ 
pearance of large vacuoles and the consequent decrease in the amount of 
cytoplasm. These changes disturbed mitotic division, with the result that 
pseudoamitotic and even typical amitotic division occurred. The abnormal 
divisions sometimes resulted in the formation of binucleated cells. The 
authors suggested that the deranged mitoses might be explained by as¬ 
suming either that calcium is a necessary chemical constituent of the pro¬ 
toplast or that it is essential for the maintenance of the normal colloidal 
system of the cell. Day (1929), after an examination of the mature roots of 
the same species, reported that there were no signficant changes in the ma¬ 
ture structure of the plants grown in solutions deficient in calcium. 

Another conspicuous effect of calcium seems to be that of stimulating 
thegrowthof root hairs. Magowan (1908), Hansteen (1910), Coupin (1917) 
Kisser (1925), and Trelease and Trelease (1926a) all observed that in a 
single-salt solution containing calcium, dense growths of root hairs were 
formed, while in distilled water and in simple solutions lacking calcium 
few or no root hairs developed. Farr (1927a, 1927b, 1927c, 1928a, 1928b, 
1928c) found that all calcium salts which he tested accelerated the growth 
of root hairs of Georgia collards, but that the anions of the salts were also 
important. All these results were produced with relatively weak concen¬ 
trations of the salts. Adcloms (1927) observed that if strong concentra¬ 
tions of calcium salts were used, the root hairs of wheat underwent radical 
protoplasmic changes within a few minutes. Toxic action was indicated by 
coagulation and flocculation of the protoplasm. Along similar lines Brink 
(1925) found that pollen tube growth was stimulated by the addition of 
suitable amounts of calcium salts to the culture media. 

The relation of calcium salts to transpiration has received some at¬ 
tention. Burgerstein (1920, p. 97-105) has summarized much of the litera¬ 
ture. While small amounts of various salts in mixed culture solutions may 
increase the rate of transpiration over that of plants in distilled water, 
this rate decreases when the total concentration becomes high. According 
to Reed (1910), Hansteen Cranner (1914), Chancerel (1914), and Kisser 
(1927) calcium salts in dilute simple solutions caused an increase in the 
transpiration rate. Meyer (1931), however, found that calcium salts, in the 
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concentrations lie employed, retarded the transpiration 
II,jin (1022) noted, that. cal dura salts check the opening 
while potassium and sodium salts seem to stimulate tills 


of cotton plants, 
oi the guard ceils 
action. This sug¬ 


gests that calcium might be expected to lower the transpiring power of the 
plants. 

The penetrability of the calcium ion into plant cells has received con¬ 
siderable attention, and the generally accepted view is that it enters plants 
much more slowly than many other ions—more slowly than potassium, 
sodium, nitrate, chloride, etc. Fitting (1915), Trondle (1918), and Scarth 
(1925) have come to this conclusion. Osterhout (1910), however, has 
shown that it penetrates rapidly enough to permit a ready demonstration 
of its entrance. Stiles and Kidd (1919) have shown that it enters more 
rapidly at first than later, when an equilibrium tends to become estab¬ 
lished. 

METHODS AND EXPERIMENTS 


Wheat cultures. The culture methods employed in this study were es¬ 
sentially the same as those used by others working in this laboratory (Tre- 
lease and Trelease, 1925, 1926a, 1926b, 1928; Barton and Trclease, 1927; 
Eisenmenger, 1928; Cotton, 1930). A predetermined quantity of Marquis 
spring wheat (supplied by the University of Saskatchewan, crop of 1930) 
was soaked in distilled water for two hours and, after a thorough washing, 
transferred to culture dishes and germinated on wet filter paper until the 
primary roots were approximately six millimeters long. At this time se¬ 
lected seedlings were placed on paraffined bobbin,et which was stretched 
over each of a number of enamelled iron pans filled with distilled water. 
Pyrex glass dishes were substituted for the enamelled pans after the first 
experiment. Each of these dishes was placed in a slightly larger dish, and 
the space between was filled with distilled water until the level, of the water 
reached the top of the smaller dish containing the seedlings. During the 
first two days of growth a moist chamber was provided for the seedlings 
by placing a Pyrex glass cake dish on top of the smaller seedling dish. Two 
days after removing this glass cover, selected seedlings (the primary root 
measuring between 4.5 and 6 cm. and the tops between 6 and 7 cm.) were 
transferred to the culture solutions. 

' The culture vessels were cylindrical, glazed earthenware jars, ob¬ 
tained from the General Ceramics Company, having, a capacity of about 
7500 cc. Each, jar was nearly, filled with culture solution and then covered 
with a heavily paraffined' Portland cement disk having five circular open¬ 
ings, in which were placed the paraffined cork stoppers that supported the 
plants. Each .stopper bore either.five or eight seedlings per culture jar. The 
cultures-were.kept on rotating tables (Shiva, 1915) in the new roof green- 
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house of Columbia University, and they were therefore subjected to the 
same fluctuations in environmental conditions throughout the course of 
the experiment. Artificial light, controlled by a synchronous-motor time 
switch, was used to supplement daylight from 4 to 10 p.m., except during 
the first three weeks of the first experiment, which was started before the 
installation of the lights. When the wheat plants attained sufficient height, 
they were supported by means of wire loops that were attached to dowels, 
the lower ends of which were inserted into cork stoppers. 

Corn cultures . A similar method was employed with the corn. Golden 
Eureka Dent corn (Zea mays L.) was soaked overnight, and after a 
thorough washing with distilled water it was germinated in the way de¬ 
scribed for wheat. When the roots were from one to two centimeters long, 
the seedlings were placed on paraffined wire netting which covered Pyrex 
dishes filled with distilled water. They remained there until the roots had 
attained a length of approximately 4.5 centimeters, and were then put in 
the culture solutions. One seedling was placed in each paraffined cork 
stopper, so that there were five plants per culture jar. 

Nutrient solutions . In experiment 1, wheat (25 plants per culture) was 
grown in solutions of three different total concentrations, corresponding to 
two, one-half, and one-eighth atmospheres of osmotic pressure. These are 
designated series A, B, and C, respectively. The salts and their propor¬ 
tions are listed below. 



Series A 

Series B 

Series C 

KH2P04 

.005 m 

.00125 m 

.0003125 m 

k 2 so 4 

.010 m 

.00250 m 

.0006250 m 

NH4NO, 

.005 m 

.00125 m 

.0003125 m 

CaCl 2 and MgCh 

.020 m 

.00500 m 

.0012500 m 

Total 

.040 m 

.01000 m 

.0025000 m 


In each series the ratio of calcium to magnesium was varied from 100/0 
to 0/100, as indicated in table 1, by means of eleven different solutions. A 
total of thirty-three different solutions was thus employed in experiment 
1 . 

Observations and measurements of growth of the roots were recorded, 
and material was fixed for cytological study at the end of the first four 
days, at the end of seven days, and then weekly during the remainder of 
the time. 

Experiment 2 was performed by Dr. Sam F. Trelease and through his 
kindness the writer was enabled to obtain material for cytological study. 
Corn plants were grown in solutions corresponding to approximately one- 
half an atmosphere of osmotic pressure. The salts used and their propor- 
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tions are listed below, while the ratios of calcium to magnesium are pre¬ 
sented in table 1. Each of the nine different solutions was duplicated, mak¬ 
ing eighteen culture jars of plants. 

KH 2 P 0 4 .002 m 

NH4NO3 .002 m 

K 2 SO 4 .002 m 

CaCl 2 and MgCl 2 .0025 to .005 m 

Total .0085 to ,011 in 

Material from this experiment was fixed at the end of twenty-five days. 

Experiment 3 was undertaken to supplement the data secured from ex¬ 
periment 1. Wheat seedlings (40 per culture jar) were grown in a solution 
of the same composition and total concentration as in series R, experiment 
1. The calcium and magnesium ratios are listed in table 1. Root tips from 
four plants were taken for fixation every two days throughout the dura¬ 
tion of the experiment, which was two weeks. 


TABLE 1 

Ratio of calcium to magnesium 


CFLTtTKB 

NO. 

HXP. 1. 

Exr, 2. 

EXP. 3. 

1 

100/0 

63.6/36.4 

2/98 

2 

98/2 ! 

50/50 

1/99 

3 

95/5 

36.4/63.6 

.5/99.5 

4 

90/10 

24.7/75.3 

0/100 

5 

80/20 

15.8/84.2 

0 / 100 * 

6 

50/50 

9.8/90.2 

80/20 

7 

20/80 

5.7/94.3 

— 

8 

10/90 

3.5/96.5 


9 

5/95 

2/98 

—« 

10 

2/98 

— 


11 

0/100 

— 

— 


* H 3 BO 3 , in a concentration of .000045 m, was added to this culture. 


General cultural methods. To every culture FeSO., was added as a source 
of iron in a concentration of .00001. m. All culture solutions were changed 
regularly so as to give each wheat plant 60 cc. per day and each com plant 
100 cc. Temperature records and atmometer readings were kept for each 
of the experiments. These data are presented in table 2. 

The hydrogen-ion concentration of the solutions in experiment 1 was 
token after the renewal of the culture solutions and then again before the 
next renewal but no changes were recorded. 

Cytological methods. The plant materials were fixed in Flemming’s 
medium fluid and then infiltrated and imbedded by the usual xylol-par- 
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affin method. Sections were cut 10/x thick and stained with Flemming’s 
triple and Haidenhain’s iron-alum haematoxylin stains. The triple stain 
proved the more favorable for the material concerned. 

TABLE 2 


Experimental records 


EXP. 

DATE 

TEMP. 

AVE. 

TEMP. 

BANGS 

AYE. DAILY 
EVAPORATION 

FROM ATMOMETEE 

Exp. i 

Oct. 27, 1930 
to 

19°C. 

— 

12.0 cc. 

Exp. 2 

Dec. I, 1930 

Jan. 18,1931 
to 

21°C. 

18°-25°C. 

21.1 cc. 

Exp, 3 

Feb. 17,1931 

Feb. 22,1931 
to 

22°C. | 

15°~27°C. 

22.0 cc. 


Mar. 9,1931 





RESULTS 

Gross effects 

Throughout the experiments special attention was paid to the roots of 
the plants which were grown in the solutions deficient in calcium—those 
from which calcium was absent and those in which the content of calcium 
was low in proportion to that of magnesium. Only brief reference to the 
tops will be made in this paper, since the investigation was primarily con¬ 
cerned with the roots. 

TABLE 3 

Average length and dry weight of roots in experiment 1 


CULTURE 

NO. 

AYE. ROOT LENGTH IN CM. 

AYE. DRY WEIGHT OP BOOTS IN MOM. 

Series A 

Series B 

Series C 

Series A 

Series B 

Series C 

1 

20.4 

32.3 

22.2 

15.0 

18,6 

18.2 

2 

21.3 

20.4 

18.2 

19.8 

15.4 

16.2 

3 

19.4 

19.6 

17.2 

17.7 

14.8 

15.3 

4 

21.5 

22.2 

17.7 

19,4 

15.8 

15.9 

5 

20.7 

21.6 

17.5 

21.3 

20.0 

14.1 

6 

19,9 

21,4 

18.1 

23.2 

19.7 

18.7 

7 

20.9 

26.3 

18.7 

22.0 

18,5 

19.7 

8 ! 

22.3 

22.9 

19.1 

24.0 

19.9 

16,9 

9 

19.3 

24.8 

19.7 

18.0 

18.7 

16.5 

to 

17,5 

‘24.7 

16.7 

17.1 

20.4 

IS. 9 

11 

5.5 

5,7 

' 5.7 

4.0 

5.3 

7.0 
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Wheat. The root lengths and dry weights of roots of the wheat plants of 
experiment 1 are presented in table 3, and they are shown graphically in 
ugures 1 and 2. The most obvious feature of both of these figures is the 
steep slope at the extreme right end of each curve. This indicates a great 
increase in root growth’when the proportion of calcium in the culture solu¬ 
tion is increased from 0 to 2 or 5 per cent of the total concentration of cal¬ 
cium and magnesium. Thus we notice that when calcium is absent, the 



CtM.TUftC I £ 3 < s 6 7 8 9 10 II 
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Fig. 1. Average length of primary wheat roots from fifteen plants grown in culture 
solutions of three different total concentrations. 

The ordinates represent growth in centimeters and the abscissas the ratios of cal¬ 
cium to magnesium in each solution of the three different total concentrations. 

values for root length and dry weight are very low; but when calcium and 
magnesium are in a ratio of 5/95, the root lengths and dry weights are 
practically as great as those obtained with much higher proportions of cal¬ 
cium to magnesium. In fact, the root growth is nearly the same throughout 
the wide range of proportions of calcium to magnesium lying between 5/95 
and 98/2. It is interesting to note that a marked rise in the curves for root 
length and dry weight occurs when magnesium was absent from the solu¬ 
tions; of series B and C (medium and low total concentrations of salts), 

Although the experiment was carried on for five weeks, the seminal roots 
attained their maximum length in approximately two weeks; but the 
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lateral roots of most of the plants continued to develop throughout the 
entire period. Rough measurements taken periodically, when fixations 
were made, showed this to be true. 

I 1 requent observations showed that the roots of the plants in solution 
11 (Ca/Mg = 0/100) of each series remained the same as at the beginning 
as far as length was concerned. Between the ratio values for solution 11 
(0/100) and that for solution 9 (5/95) there seems to be a definite critical 



Fig. 2. Average dry weight of wheat roots from fifteen plants grown in culture solu¬ 
tions of three different total concentrations. 

The ordinates represent the dry weights in milligrams and the abscissas the ratios 
of calcium to magnesium in each solution of the three total concentrations. 

range of ratio values, within which the growth in length of roots is mar¬ 
kedly influenced by the ratio of calcium to magnesium. 

A few days after the experiment began, the roots of the plants grown 
in solution 11 of each series, besides having made no measureable growth, 
were slightly discolored, crooked, and devoid of lateral branches. Also, the 
original five seminal or primary roots of each plant had been supplemented 
by a number of new adventitious roots. At the end of a week the roots Were 
badly discolored* very brittle, crooked, and still devoid of lateral roots. 
The new adventitious roots soon developed the same symptoms of abnor¬ 
mality that were exhibited by the older roots. Each root tip at this time 
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had become covered with a hyaline droplet of liquid of a viscid nature; the 
droplets adhered so closely that they could not be removed by shaking the 
plants. Microscopic examination showed the droplets to be composed of 
homogeneous gelatinous material, but it indicated nothing regarding their 
origin—whether due to gelatinization of cell walls, to exudation of ma¬ 
terials from the root cells, or to fungus or bacterial action upon the roots. 
Soon after the droplets were first noticed, the culture solutions began to ex¬ 
hibit a slight turbidity. Throughout the remainder of the experiment there 
was no noticeable outward change in the roots except that they became 
soft and flabby, in contrast with their brittle nature at the end of the 
fust week. 

In solution 10 of each series (Ca/Mg = 2/98) the plants developed, nor¬ 
mally for the first few days. They produced many lateral root branches, 
although not so abundantly as in cultures 1-9, which had higher and more 
favorable ratios of calcium to magnesium.. The seminal roots and their 
lateral branches in this solution increased almost as rapidly in length as 
those of the plants in solutions with higher calcium-magnesium ratios. All 
of the roots retained their normal white appearance for more than a week. 
However, at the end of about ten days the tip of each seminal root had. 
been surpassed in length by an abundance of lateral roots that had. elon¬ 
gated more rapidly than the main root; this indicated dearly an injurious 
action of the culture solution upon the root system. The tips of the seminal 
roots at this time exhibited a slight brownish discoloration, they were 
crooked, and they had the general appearance of the root tips in the solu¬ 
tions from which calcium was totally absent. Later in the period of the ex¬ 
periment these pathological symptoms became more pronounced, and the 
tips of some of the older lateral roots developed symptoms of injury that 
were similar to those first apparent in the apices of the main roots. 

The roots of plants grown in solution 9 (Ca/Mg = 5/95) of each total 
concentration were very similar in their development to those in solution 
10, except that the characteristic forms of injury did not become evident 
till after four weeks of growth in the solution. The growth in length of the 
seminal roots in this solution was practically the same as that of the roots 
in solutions having much higher proportions of calcium to magnesium. 

The root systems of cultures 1-8 (Ca/Mg ratio varying from 100/0 to 
10/90) made healthy and rapid development and exhibited no significant 
pathological symptoms. They were all essentially alike in rate of growth 
and in external appearance. Even the roots in culture 1, supplied with a 
solution containing no magnesium, were not visibly different from those of 
the remainder of the good cultures. In fact, with the medium and low total 
concentration of salts (1/2 and 1/8 atm.) greater root'growth occurred In 
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solution 1 than in the solutions containing the lower concentrations of 
calcium; this surprising result seems to deserve further investigation. No 
clearly defined optimum solution for root growth is apparent among those 
tested in this study. Growth is so nearly the same throughout the wide 
range of proportions of calcium to magnesium, from 100/0 to 5/95, that 
the average of a very large number of plants would need to be employed In 
order to determine accurately the optimum solution for root growth. In a 
general way, the graphs of figures 1 and 2 Indicate that 1/8 atm. (series C) 
is least favorable among the three total concentrations tested; while with 
most Ca/Mg ratios 1/2 atm. (series B) is most favorable by the criterion of 
root elongation and 2 atm. (series A) is most favorable on the basis of dry 
weight of roots. When the growth of tops is taken into consideration, all 
the lower ratios of calcium to magnesium (Ca/Mg values from 20/80 to 
0/100) are distinctly inferior to the higher ratios, and it may be provision¬ 
ally concluded that solution 5 (Ca/Mg = 80/20) with a total concentration 
of salts equivalent to 1/2 atm. represents the best of the solutions employed 
in this study. 

The data secured In experiment 3 serve to supplement those of the first 
experiment. The results were essentially the same in the two experiments. 
Observations demonstrated that as the calcium was reduced between 2 
per cent and 0 per cent of the total concentration of calcium and magne¬ 
sium there was a pronounced decrease in root elongation and likewise in 
the number of lateral roots that were produced. The root tips of the plants 
in these solutions deficient in calcium took on the same general appear¬ 
ance as that described previously, and the culture solutions again became 
cloudy at the time that small viscid droplets appeared on the root tips. The 
roots that were supplied with a solution containing a small quantity of 
boron In addition to the usual constituents did not differ from those which 
lacked boron. It is Interesting to note that even in solution 3, in which the 
ratio of calcium to magnesium was only i/99|, there was a small Increase 
in root length and some development of laterals, whereas root growth was 
entirely Inhibited In the solution from which calcium was absent. 

During the course of experiment 3 several attempts were made to 
bring about the recovery of roots that had been injured by immersion for 
short periods of time in complex culture solutions devoid of calcium; the 
injured roots were transferred to similar solutions containing calcium, and 
their subsequent condition was studied. But these trials were all unsuc¬ 
cessful. The injured roots never recovered; instead, new adventitious roots 
or laterals developed, which continued to grow and thus served to estab¬ 
lish new growing apices. It became evident that even if plants were kept 
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for only one day in a complex culture solution from which calcium was ab¬ 
sent, the tips of the seminal roots were permanently Injured, 

Other observations demonstrated that the roots were not signifi¬ 
cantly injured by immersion for relatively long periods (four to seven 
days) in distilled water, which of course supplied no calcium. It Is evident 
therefore that the rapid Injury which occurred when calcium was omitted 
from the complex culture solutions could not have been due merely to the 
failure of this solution to supply calcium, to the roots. It must have re¬ 
sulted from the unbalanced condition of the culture solution, the com¬ 
ponents of which were toxic when not antagonized by calcium. 

Corn . Although periodic observations were not made during the course 
of experiment 2, with, corn, the roots at the end of twenty-five days, when 
fixations were made, resembled those of the wheat plants that had been 
grown in similar solutions. In solutions 8 and 9 of this experiment, in, which 
the proportion of calcium to magnesium was very low, the root tips were 
crooked and exhibited a brownish discoloration. The lateral roots had 
elongated more rapidly than the primary roots and almost covered the 
tips of the latter. The total number of the lateral roots, however, was much 
smaller than in the better solutions. 

Cytological effects 

The cytological investigation, like the study described in the preceding 
section of this paper, was mainly concerned, with the root tips of the 
plants grown in the culture solutions in which the ratio of calcium to mag¬ 
nesium was so low that root growth was greatly diminished. It has al¬ 
ready been pointed out that unless the Ca/Mg ratio was reduced to a very 
low value, the root growth was not materially retarded. In a general way 
it may also be said that the cytological study, to be reported here, has 
shown that the cell structure of the root tips does not seem to be signifi¬ 
cantly altered except under similar conditions of relatively great calcium 
deficiency. 

All observations recorded here were made of median sections in the 
apical region of the seminal roots. It is this part of the root, of course, 
which is fundamentally concerned with initial cell division and enlarge¬ 
ment. Description of observations on cellular structure can best be pre¬ 
sented by constant reference to the figures of plates 9-13, 

, ; Wheat. The results'of experiments 1 and 2, on wheat, will be considered 
together, because of the similarity of the observations pertaining to them. 
In figure 1 of plate 9 there is shown a section of a young wheat root tip 
which, had; grown for four days in distilled water at the beginning of one of 
"the- experitnents. This section..illustrates the appearance of all root tips at 
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the time of immersion in the culture solutions. Nuclei and cytoplasm are 
normal, and active mitosis is going on. The conditions represented by this 
section were maintained throughout the active growth period of roots 
that were kept in solutions in which the calcium content was relatively 
high. As the activity of the root tip lessened, the merisematic region was 
reduced, dividing cells were less prevalent, and the cytoplasmic content 
was decreased, until finally the root apex became non-functional. 

If the calcium content of the solution were low, but if calcium were not 
entirely absent (for example, with solution 1, experiment 3), the root tips, 
as far as the prepared slides indicated, underwent no pathological changes 
during the first few days, and sometimes none were apparent even after a 
week. Then, clear, non-stainable regions gradually made their appearance 
in the cytoplasm. These hyaline regions resemble vacuoles, though their 
mode of origin is probably quite different from that of the vacuoles which 
normally form in enlarging cells. They appear to arise by a process of ero¬ 
sion, possibly involving a hydrolytic dissolution of the cytoplasm. Finally 
the remaining cytoplasm came to occupy a peripheral position adjacent to 
the cell wall, so that the tip gave the appearance of being destitute of 
practically all contents except nuclei (fig. 2, pi. 9). The nuclei did not 
seem to be affected while these changes were taking place in the cyto¬ 
plasm. A few cells from the developing metaxylem strand of the section 
(fig. 12, pL 13) illustrate this condition. 

In sharp contrast with this gradual loss of stainable contents is the 
change that occurred in cells of the root tips in solutions entirely lacking 
calcium (fig. 3, pi. 9). Even after two days, and at the most four, the pro¬ 
toplast had become badly disorganized. The cytoplasm of cells in this con¬ 
dition is shrunken and usually deeply stained, while the nucleus is a heter¬ 
ogeneous mass which cannot be differentially stained (fig. 16, pi. 13). 

Regardless of whether the process was one of quick disorganization, as 
in the case of the roots in solutions totally devoid of calcium, or gradual, 
as was observed when some calcium was present, the cell contents eventu¬ 
ally were reduced until they finally disappeared—or at least became non- 
stainable by the ordinary methods of cytological technique. The cyto¬ 
plasm always was the first part of the cell to be affected; after it had be¬ 
come a neglibible quantity in the cell, a deep staining body, the former 
nucleus, still persisted as a heterogeneous mass. Soon thereafter the nu¬ 
cleus disappeared, leaving nothing visible but the cell walls. The nucleus, 
like the cytoplasm, thus became either totally disintegrated or so modified 
as to lose its attraction for cytological stains. 

, The cells of the epidermis and the cortex were the first to show the 
changes described above, and accordingly, the cells of these regions were 
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the first to lose their stainable contents (fig. 4, pi. 10). Later the vascular 
cylinder underwent the same modifications, until sometimes only the cen¬ 
tral metaxylcmstrand was leftwith its protoplasmic contents (fig. 5, pi. 10). 
The final result was always the same. The root tip in this stage resembled 
the line drawings so often found in text books (iig. 6, pi. 10). The cell walls 
have apparently retained their former shape, even though the cells lack 
their usual protoplasmic contents. It has already been noted that the roots 
became very brittle soon after immersion in calcium-deficient solutions; 
this brittleness perhaps indicates some change in the cell walls which ac¬ 
counts for their rigidity and prevents their collapse. The process of de¬ 
generation has occurred without any conspicuous pathological modifica¬ 
tion of cell size and form, and the arrangement of the tissues is not evi¬ 
dently different from that in the normal root. In fact, this method of 
treating roots might be recommended as a useful one for securing dear 
outlines of cells and tissues, unobscured by protoplasmic contents. Soon 
after the cell contents had disappeared from the whole apex, or in some 
cases earlier, fungi and bacteria began to attack and destroy the root tip. 
Sterile cultures would be helpful in any further study of these phenomena. 

It was very interesting to observe the condition of the lateral roots, in 
the cultures in which they were produced, while the tips of the seminal 
roots that bore them were undergoing these changes. In many cases the 
tip of the main root became covered with a crown-like growth of appar¬ 
ently normal lateral roots. Numerous elongated lateral branches arose 
near the end of the seminal root and surpassed it in length. Sections of this 
material showed the main tip to be in a state of degeneration, in many 
cases being empty of cellular contents, and yet the lateral branches, es¬ 
pecially the youngest, were in every way normal. Some of the older branches 
degenerated and later lost their contents. It seems probable that a fur¬ 
ther study over longer periods of time would reveal a series of progressive 
changes similar to those observed in the tips of the seminal roots. 

Cells that were undergoing mitosis at the time of immersion in the 
low-calcium solutions seemed to be the most resistant to this process of 
disorganization which results in a loss of cellular contents. In the cortical 
region of some root tips, where the majority of the cells had lost their 
stainable contents, cells such as that illustrated in figure 15 of plate 13 
have occasionally been observed. In this case the cells on every side had 
become vacant except one, and that contained only the remains of a nu¬ 
cleus. A cell of this sort might readily remain in the binudeated condition, 
if it were unable, owing to cytoplasmic disorganization, to complete the 
process of cell wall formation. As a result, two nudti would be left within 
the confines of the mother cell wall. Binudeated cells have actually been 
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observed In some root tips, though they seem to be comparatively rare. 

In the solutions totally lacking calcium many constricted root tips 
were observed. These constrictions did not seem to be confined to any 
particular place; in some cases they were just a few microns from the end, 
and in others behind the meristexnatic region. The cellular condition of 
such tips always was similar to that Illustrated in figure 3 of plate 9. 

Corn . The results obtained with corn were similar In all respects to 
those secured with wheat, in so far as the experiments with the two plants 
were comparable. Thus the observations on the com confirm those on 
wheat, and they greatly strengthen the idea that these phenomena may 
be of rather general occurrence among different kinds of plants. It should 
be recalled that all fixations of the tips of the primary roots of com were 
made at the same time, and that none of the solutions were totally devoid 
of calcium although some had very low concentrations of this element. 

In solutions having a high concentration of calcium all tissues of the 
root tips presented a normal appearance (fig. 7, pi. 11), essentially like 
that of wheat roots in similar physiologically balanced solutions. The 
condition of the cellular contents was typical of that of healthy roots in 
general. This may be illustrated by the normal condition of the cells of one 
of the metaxylem strands (fig. 11, pi. 13). 

On the other hand, the roots In solutions low In calcium presented a 
very different appearance. In an Incipient stage of degeneration all of the 
cells of the root tip contained nuclei, although these were far from normal 
in appearance, and the cells were deficient in cytoplasm (fig. 8, pi. 11). A 
closer examination of some of the metaxylem cells of this tip shows that 
there remained In the cells small quantities of stainable material besides 
the nuclei. A more advanced phase of injury was characterized by a further 
loss of protoplasmic contents; the epidermal and cortical cells of a root in 
this condition were empty, while cells of the vascular cylinder still re¬ 
tained some nuclear and cytoplasmic remnants (fig. 9, pi. 12; fig. 14, pi. 13). 

Finally, in solutions of very low calcium content, we may find root tips 
similar to those found in wheat in which the cell contents are almost en¬ 
tirely absent and the usual line drawing appearance is presented (fig. 10, 
pi. 12), In those few cells which were not empty the protoplasmic contents 
were limited to a much reduced nucleus (fig. 13, pi 13). 

It should be mentioned that the constriction of the root tips and the 
quick destruction of the protoplasts, as observed in wheat, were not seen 
in the experiment with corn. This Is probably due to the fact that all the 
solutions for com contained some calcium. Attacks of fungi and bacteria 
were evident after the corn roots had passed the final stage represented in 
figure 10 of plate 12. As in wheat, numerous lateral branches developed near 
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the severely injured apices of the roots; and to all appearances these 
branches remained normal for some time after the main apex had died. 

DISCUSSION 

The results reported in the preceding section of this paper demonstrate 
clearly that when the complex culture solutions employed in this study 
were deficient in calcium the cells of the meristematic region of the root 
tips of both wheat and com underwent profound changes, which resulted 
in a marked reduction or, in many cases, a complete loss of stainablc cell 
contents. The beginning of these changes was manifested by a gradual ero¬ 
sion or dissolution of the cytoplasm, and. the process continued until 
finally, in severe cases of injury, there was a complete disappearance of the 
cytoplasmic contents of the cells—or at least a transformation of the cyto¬ 
plasm into unstainable products. Accompanying this disintegration of the 
cytoplasm, but somewhat slower in its progress, was the similar change ob¬ 
served in the nucleus. This cellular component at first appeared to show 
no alteration, but later it became transformed into a disorganized body 
which took a dark stain and failed to exhibit any differentiated structure. 
Although this body persisted longer than the cytoplasmic remains, it 
gradually became smaller and its ultimate fate was the same as that of the 
cytoplasm; its final disappearance left the cell totally devoid of stainablc 
contents. 

In the early stages of the cytoplasmic changes described above, dear 
regions appeared within the cell. Sorokin and Sommer (1929), who ob¬ 
served similar changes in the cells of the root tips of Pisum sativum , con¬ 
sidered that these hyaline regions were produced by a process of vacuoli¬ 
zation. But it seems doubtful whether the change observed in the root tips 
of the present study should be regarded as comparable to the true vacuo¬ 
lization which occurs when the normal cell is enlarging during the absorp¬ 
tion of water. The meristematic cells were not increasing in volume during 
the formation of the hyaline regions. The boundaries between these re¬ 
gions and the cytoplasm were more irregular than those of normal vacu¬ 
oles. Moreover, the hyaline regions continued to develop progressively 
while the stainable contents simultaneously diminished. In the last stages 
before the complete disappearance of the cell contents, small portions of 
cytoplasm were left irregularly distributed in various parts of the cell. 
The large clear area of the cell at this time in many cases extended to parts 
of the cell wall and bore little or no resemblance to a normal vacuole* 

I The changes here involved seem to indicate some process of'erosion 
which disintegrates the protoplast. The process is suggestive of a hydroly¬ 
tic dissolution resembling autolysis. Thus the hyaline regions left in the 
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cell probably contain at first the dissolved products of the protoplasm 7 
rather than the usual constituents of the cell sap that would be in vacuoles. 
Later they may contain only water, since the cell wall is generally readily 
permeable to solutes and it may be supposed that these dissolved materials 
gradually diffuse out of the cells—into the surrounding culture medium 
and possibly into other portions of the roots. 

Death of the cells undoubtedly occurred before the final disappearance 
of stainable contents. This was evidenced by the failure of cells exhibiting 
incipient injury to recover after the roots had been transferred to physio¬ 
logically balanced solutions. Death probably took place at a rather early 
stage in the process of cytoplasmic disintegration, although further study 
would be needed to determine the death point with any high degree of pre¬ 
cision. Tests of plasmolysis and recovery and of the entrance of stains to 
which living cells are impermeable might be useful in this connection. 

The occurrence of pronounced injury and consequent protoplasmic dis¬ 
integration appeared to be definitely related to the calcium content of the 
culture solutions employed in this study. The injury was limited to a criti¬ 
cal range of Ca/Mg ratios which lay between 0/100 and S/95. In these 
toxic solutions the calcium salt made up from 0 to 2.5 per cent of the total 
molecular concentration of all the salts. The critical range was the same 
for series A of experiment 1 as for series C, although the actual concentra¬ 
tions of calcium in series A were sixteen times as great as in series C. This 
furnishes convincing evidence that the ratio of calcium to magnesium, or 
the ratio of calcium to all of the other components of the solution, rather 
than the absolute concentration of calcium, was the factor which deter¬ 
mined the occurrence of injury. The rate and severity of injury in the toxic 
solutions were inversely proportional to the ratio of calcium to magnesium, 
or to the ratio of calcium to the other constituents of the solution. With 
the solutions lacking calcium the action was such that permanent injury 
occurred soon after the immersion of the roots; but when small quantities 
of calcium were present, the injury was delayed for a period of time which 
depended upon the calcium content of the solution. These conclusions are 
based on the cytological appearance of root sections, the rate of growth, 
and the final length and dry weight of the seminal roots. 

When calcium was entirely absent from the complex culture solutions, 
root growth ceased almost immediately and the series of degeneration 
changes within the cells progressed rapidly. But in distilled water, which 
of course lacks calcium, the growth of seedling roots continued for a num¬ 
ber of days. Such roots elongated considerably and produced lateral 
branches. While this growth was taking place, the cellular condition of the 
root apices exhibited no significant abnormalities. If calcium is assumed to 
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be a necessary cellular constituent, we must suppose that sufficient quan¬ 
tities of this element for considerable growth of the seminal roots were de¬ 
rived from the material stored within the seed. The immediate cessation 
of root growth in the complex solutions lacking calcium must therefore be 
attributed to the physiologically unbalanced nature of these solutions, 
rather than to their failure to supply calcium. In the absence of calcium 
the other constituents of the culture solution, especially magnesium, were 
present in sufficient concentration to be poisonous to wheat roots (Tre- 
lease and Trelease, 1926a). 

Although the present experiments were planned with reference to 
variations in the Ca/Mg ratios of the solutions, it should be emphasized 
that the influence of these solutions on the plants undoubtedly depended 
upon the complex balance of the culture solutions. If other basic solutions 
had been employed, the relations of the plants to the Ca/Mg ratios might 
have been quite different from those obtained in this study. A more nearly 
complete study would of course involve the use of many more culture 
solutions, in which all components were varied systematically. Through¬ 
out this paper the results have been discussed in their relations to the ratio 
of calcium to magnesium in the solutions that were used. Considering the 
manner in which the solution components were varied, the results might 
be interpreted in more general terms with reference to the ratio of calcium 
to all of the other constituents of the solutions. 

The disintegration of the cell contents that occurred in root tips sub¬ 
jected to toxic solutions must have resulted in soluble products that were 
able to diffuse out of the injured cells, presumably into the culture solu¬ 
tion as well as into other cells of the root. With the dissolution of the proto¬ 
plast, particularly the cytoplasm, the semi-permeability of the cell must 
have been destroyed, thus releasing the various soluble materials derived 
from the former protoplast. 

The bearing of this process on the numerous studies of exosmosis, leach¬ 
ing, and excretion, as the phenomena have been variously termed in the 
literature, is obvious. Probably many of the extreme cases of exosmosis 
are not due to changes in permeability of living cells, but rather to post¬ 
mortal changes and excretions due to the destruction of the protoplast of 
the cell. This might be especially true where anesthetics, acids, etc., have 
been used to increase the permeability or where nutrient solutions lacking 
calcium have been employed (True, 1916, IIjin, 1928), thus allowing the 
various constituents of the solutions to be poisonous. Osterhout (1923), 
by means of electrical resistance measurements of the protoplast, has 
shown this to be true in the case of fifitetia when chloroform is applied. 

It is recognized that many studies have shown that exosmosis occurs 
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even when roots are immersed in distilled water. In fact, the excretion of 
materials from roots has been used to demonstrate the so-called toxicity 
of distilled water. It has also been shown that low concentrations of a cal¬ 
cium salt have an inhibitory effect on such excretion. But even more rapid 
exosmosis than that occurring in distilled water has been found to take 
place when unbalanced solutions, lacking calcium, are employed. Cases of 
this kind may probably be explained as due to an actual destruction of the 
protoplasts, such as was observed in the present study. 

The work of Wachter (1905), Hansteen Cranner (1910, 1914, 1919, 
1922,1926), True (1914, 1915a, 1915b, 1916), Merrill (1915a, 1915b), Hib¬ 
bard (1915), Stiles and Jorgensen (1915), Brooks (1916), Iljin (1928), 
Steward (1928), and many others has shown that the products of exosmo¬ 
sis, under a variety of conditions and with various kinds of tissues as well 
as with roots, may be electrolytes, sugars, lipoids, etc. If such a disorgani¬ 
zation of the protoplast as that described here occurs in some of these 
cases, we should expect to find the soluble forms of all the substances which 
go to make up an aggregate protoplasm. It is strange that protein seems to 
be lacking in the exudates from plant cells undergoing exosmosis; at least 
it has never been reported. Although the protoplasm includes a variety of 
proteins, it is possible that the proteins are completely converted into solu¬ 
ble products, such as amino acids, and thus the culture solutions containing 
the exuded products may not give the ordinary tests for protein. 

The turbidity observed in the culture solutions during the course of 
these experiments did not seem to coincide with the time of the disorgani¬ 
zation of the protoplasm. It did not become conspicuous until several days 
after the cell changes had taken place. This suggests that the action of 
bacteria and fungi on the disorganized roots or on their exuded products 
may have been the causal factor, Wachter (1905), Merrill (1915a), and Ste¬ 
ward (1928) have reported that the solutions did not become turbid if pre¬ 
cautions were taken to sterilize them. On the other hand, Hansteen Cran¬ 
ner (1922) concluded that the turbidity observed in his cultures was due to 
the presence of insoluble lipoids derived from the protoplast, especially 
from the part which he regarded as infiltrating the cell wall and being re¬ 
sponsible for the maintenance of normal permeability in the cell. He con¬ 
sidered that their loss involved a destruction of this condition of permea¬ 
bility. 

Certain effects of calcium deficiency on the raeristematic regions of the 
higher plants have been previously reported by Reed (1907) in the root 
tips of Zea mays , Warthiadi (1911) in the apical meristem of Tradescan- 
tia, and Sorokin and Sommer (1929) on the root tips of Pisum sativum. 
They all report cell changes, but not the complete disintegration of the 
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protoplasm that was observed in this investigation. Since the meristematic 
regions of the root apex seem to be the first parts affected, it is probable 
that many cases of dwarfed plants reported in the literature can be ex¬ 
plained as due to injury to these parts resulting from calcium-deficient 
solutions. Less severe injury may not prevent the formation of mature 
tissues. Thus, it has been reported by Day (1929) that the mature regions 
of the root were normal, even though the plants were dwarfed. She did 
not investigate the root tips. 

The failure of the cell walls to collapse after the destruction of the pro¬ 
toplast in the injured tips suggests that some change was induced In these 
structures as well as in the cell contents. The nature of this change could 
only be ascertained by chemical tests, since microscopic examination re¬ 
vealed no visible modification of the walls. Albrecht and Davis (1929) 
found difficulty in preparing sections of soy-bean stems when the plants 
had suffered from calcium starvation, and they suggested that this In¬ 
dicated some change in the structure of the cell walls. 

SUMMARY 

The influence of calcium-deficient solutions upon the growth and cyto- 
logical structure of the root tips of young wheat and corn seedlings Is re¬ 
ported in this paper. 

In such solutions the cells of the root apex gradually lost all their 
stainable contents. The cell walls remained intact, so that the final ap¬ 
pearance of the meristematic root apex was comparable to that of a line 
drawing in a text book. 

The cytoplasm was affected first. It seemed to undergo a gradual ero¬ 
sion, suggestive of hydrolytic dissolution, until it completely disappeared. 
During the early changes in the cytoplasm the nucleus remained normal 
but eventually It degenerated into a heterogeneous mass and finally dis¬ 
appeared. 

This process of protoplasmic disintegration first affected only the pe¬ 
ripheral layers of the cells in the epidermal and cortical regions. Later It 
progressed to the interior and finally upward in the roots. 

It seems probable that many of the extreme cases of exosmosis reported 
in the literature, especially those which follow treatment with toxic agents, 

, are, due to protoplasmic disintegration, rather than merely to changes in 
the permeability of living cells. 

;; In the present experiments the occurrence of pronounced injury was 
correlated with the ratio of calcium to magnesium in the culture "Soluipion,, 
or with the ratio of calcium to all the other components of the solution. It 
was independent of the, absolute concentration of calcium. Mtefeed In- 
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jury, resulting in a total loss of cell contents, did not occur when the Ca/ 
Mg ratio was 5/95 or higher, or when the concentration of the calcium 
salt was 2.5 per cent or more of the total molecular concentration of the 
solution. 

Growth ceased almost immediately after immersion of a root in a com- 
plex culture solution from which calcium was excluded. Through a rather 
definite critical range the rate of root growth was roughly proportional to 
the calcium content of the solution or to the ratio of calcium to magnesium. 

No lateral roots developed when calcium was entirely absent from the 
culture solution. When small amounts were present, the lateral roots con¬ 
tinued to elongate after growth of the main root had ceased. 

The pronounced injury that occurred in complex solutions deficient in 
calcium appeared to be due to the physiologically unbalanced nature of 
these solutions. In the absence of sufficient calcium, the other constituents 
of the culture solution, especially magnesium, were highly toxic to the cells 
of the roots. 

The writer wishes to acknowledge his indebtedness and appreciation to Doctor 
Sam F. Trelease for his valuable suggestions, criticisms, and constant interest during 
the progress of this work. 
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Explanation of plates 

The photomicrographs were taken with the aid of a Bausch & Lomb 16 mm. objec¬ 
tive and a 7.5 X compensating ocular, the resulting magnification being 140X. The 
figures in plate 5 were drawn with a camera lucida, using a Zeiss 2 mm. apochromatic 
objective and a 10 X compensating ocular. The resulting magnification was about 
1400 X. 

Plate 9 

Median longitudinal sections of wheat root tips after: 

Fig. 1. Four days in distilled water. Representative of the condition of all root 
tips at the time of immersion in the culture solutions. Roots in solutions of high calcium 
content retained this normal appearance throughout the active growth period of the 
terminal roots. 
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Fig. 2. Seven days in a culture solution with a calcium-magnesium ratio of 2/98. 
There is a marked reduction of cytoplasm in the cells, but the nuclei are not markedly 
affected thus far. 

Fig. 3. Two days in a culture solution with, a calcium-magnesium ratio of 0/100. 
The complete absence of calcium was always associated with rapid shrinkage and dis¬ 
integration of the protoplasts. 

Plate 10 

Median longitudinal sections of wheat root tips after: 

Fig. 4. Two weeks in a culture solution with a calcium-magnesium ratio of 2/98. 
The cells of the cortical and epidermal regions of the root have lost their stainable con¬ 
tents. 

Fig. 5. One week in a culture solution with a calcium-magnesium ratio of 0/100. 
The only cells retaining their cytoplasmic contents are those of the developing central 
metaxylem strand. 

Fig. 6. Two weeks in a culture solution with a calcium-magnesium ratio of 2/98. 
This condition is representative of the condition finally reached by all the roots in solu¬ 
tions very low in calcium. Cell contents have entirely disappeared. 

Plate 11 

Median longitudinal sections of corn root tips after 25 days: 

Fig. 7. In a culture solution with a high calcium-magnesium ratio (63.6/36.4). 
Presents normal appearance of healthy root. 

Fig. 8. In a culture solution with a much lower calcium-magnesium ratio (3.5/96.5) 
The cytoplasmic contents of the cells are greatly reduced, although each cell exhibits 
the remains of a nucleus. 

Plate 12 

Median longitudinal sections of corn root tips after 25 days: 

Fig. 9. In a culture solution with a very low calcium-magnesium ratio (2/98). The 
cells of the epidermis and cortex are devoid of protoplasmic contents. 

Fig, 10, In the same culture solution as the root tip of figure 9. Nearly all the cells 
are devoid of protoplasmic contents. 

Plate 13 

Fig. 11. Cells from a metaxylem strand of the root tip of com illustrated in figure 7. 

Fig. 12. Cells from the developing metaxylem strand of the wheat root tip repre¬ 
sented in figure 2. The nuclei appear normal, but erosion of the cytoplasm has left a 
hyaline region in the cell. 

Fig. 13. Cells from a metaxylem strand of the root tip of corn shown in figure 10. 
The majority of the cells in this section were empty, and this drawing illustrates the 
last stage before the complete disappearance of the contents. 

Fig. 14. From the root tip of figure 9, showing the complete disintegration of the 
protoplast. The hyaline regions in these cells are not typical of vacuoles. 

Fig. 15. A ceil from the cortical region of a root tip that has almost completed di¬ 
vision. All the surrounding cells were empty with the one exception which is figured. 
Thepersistance of cytoplasm in a cell undergoing mitosis is significant. 

Fig. 16. Cells from a metaxylem strand of a root tip illustrated in figure 3. This 
shrunken and degenerate condition is typical of the cells of roots that had been placed 
for a short time in a solution destitute of calcium. 




“ # :■ ■ ■* * *• ' *' : -r 

<((? 1 . * 

. ■ «... ; ,v 


MUM* - 

V. -:-v ‘ '''''V 


/ <v ’ 

r ' ' 

. . . : ... . 

***"» ' ** ' : ' "' ' ^ 


*■<* /* * * ■ 


t'4 ? 

















BULLETIN OF THE TORREY CLUB 












BULLETIN OF THE TORREY CLUB 








BULLETIN OF THE TORREY CLUB 



BAM FORD: CHANGES IN ROOT TIPS 







Growth and variability of wheat seedlings in magnesium 
sulphate solutions 

Joseph Carmxn 

(WITH THREE TEXT FIGURE'S) 

The method used In this work was essentially the one described by Tre- 
lease and Trelease (1925). The wheat grains (pure line of spring wheat, 
Marquis, Saskatchewan, no. 70, selection no. 313, grown during the sum¬ 
mer of 1922 and supplied by the University of Saskatchewan through the 
kindness of Professor Manley Champlin) were soaked for three hours in 
distilled water. Selected seeds were then distributed uniformly, furrow-side 
down, In glass moisture chambers containing two layers of white blotting 
paper saturated with distilled water. The germinators were placed in a 
dark chamber in which the temperature, was kept fairly constant. The 
blotting paper was moistened with distilled water once or twice during 
germination. The seeds were left there about 24 hours, or until the pri¬ 
mary root had attained a length of about 5 mm. They were then trans¬ 
ferred to the culture vessels. 

Each culture vessel consisted of a glass tumbler with a capacity of 
about 275 cc. placed In a larger beaker (600 cc.). The mouth of the smaller 
vessel was covered with a piece of a paraffined bobbinet tied with a paraf¬ 
fined linen thread. The vessels were filled with the culture solution until 
the level of the solution in both of them was even with the top of the 
smaller vessel. 

The culture solutions were made up of Powers-Weightman-Rosengarten’s 
analytical chemicals. The label for magnesium sulphate (MgS0 4 *7H 2 0) 
showed the following analysis in percentages: alkali sulphate, 0.050; ar¬ 
senic (As), 0,0000; calcium (Ca) 0.00; heavy metals 0.0000; iron (Fe) 
0.0005; chloride (Cl) 0.0007. Twenty-five germinating seeds which were 
nearly uniform in appearance were selected and put on the netting of each 
culture vessel. The cultures were kept under the same conditions as the 
germinators. The first two days they were covered with an inverted watch 
glass. With each experiment two control cultures were grown in a balanced 
solution which contained 0.002 M MgS0 4 , 0.002 M KH 2 P0 4 , and 0.002 M 
Ca(NOs) 2 . In addition, a single culture was grown in distilled water ob¬ 
tained from a Barnstead still. Each experiment was terminated when the 
longest root in the balanced solution had attained a length of about 90 mm. 
The seedlings of each culture were placed in a killing solution containing 
0,2 per cent chromic acid and 0.1 per cent acetic acid dissolved in distilled 
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water. This solution proved to have no contracting influence upon the 
roots and tops of the seedlings. 

Concentrations ranging from 0.0005 M to 0.0150 M MgSO* were tried. 
None of them showed. any precipitate. For each solution one hundred 
seedlings were grown, twenty-five in each of four culture vessels. Two of 
the experiments were carried on simultaneously and the other two in¬ 
dividually. The first and second experiments were carried out at a tem¬ 
perature of 17°“20° C., and it took 117 hours before the longest root in the 
balanced solution attained the required length (of approximately 90 mm.). 
The third experiment was carried out at 13°-22° C. for 130 hours, and the 
fourth experiment at 11.5°-20° C. for 150 hours. The low temperatures 
occurred only for short periods of time. The results show just as close an 
agreement between the first, third, and fourth experiments, which were 
carried on separately, as between the first and second one, carried on 
simultaneously. This indicates that the differences in temperature and 
other environmental conditions were not large enough to influence signifi¬ 
cantly the validity of the results of the experiments. 

Four measurements were recorded for each seedling: the length of the 
principal root, the lengths of the two longest lateral roots (one from each 
side), the length of the longest root, and the length of the top. The results 
of the measurements for each lot of twenty-five seedlings were averaged 
and recorded. The probable error (P.E.) was computed in two ways: by 
the usual formula, and also as percentage of the mean, which gives a better 
idea of the discrepancies in probable error between the different experi¬ 
ments. The four experiments were then compared using Rictz and Smith's 
(1910) method. All cases were discarded in which the probable error of the 
difference between the experiments calculated by this formula was higher 
than five times the probable error. The remaining data were then aver¬ 
aged and plotted. Top root ratios were also calculated. The variability 
coefficients (C) were calculated by the usual formula (C *100 <r divided 
by M) and plotted. The probable error of the variability coefficient was 
calculated by the formula: E c »0.6745 a divided by \/2n y and also as per¬ 
centage of the variability coefficient. In a few cases the variability curves 
for the different organs in the different solutions used were also plotted. 
The skewness of the variability curves was calculated by Pearson’s 
formula: S *Mean minus Mode divided by or. Finally the correlations be¬ 
tween the different organs of the plant as well as between the left and the 
right side of the plant were calculated for the various solutions used. 

results ■ 

The only morphological modification observed was that the tips of the 
roots became greatly swollen in the higher concentrations of the salt. The 
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growth of the roots In distilled water was almost as good as that in the 
balanced solution, as can be seen from tables 1-4 and figure 1, while the 



Fig. 1. Length of roots and tops (in mm.) of wheat seedlings grown in mag¬ 
nesium sulphate solutions* 

tops attained in distilled water a length equaling approximately 50 per 
cent of their growth in the balanced solution. This indicates that distilled 
water lacks one of the elements necessary for normal top growth in young 
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TABLE 2 

Length of left lateral roots {in mm.) of wheat seedlings grown in magnesium sulphate solutions 
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TABLE 4 

Length of longest roots (in mm.) of wheat seedlings grown in magnesium sulphate solutions 
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seedlings, in figure 1 it can be seen that the curves of root growth in vari¬ 
ous concentrations of magnesium sulphate solutions are smooth, with no 
indication of irregularities; they fall very rapidly at first, then more and 
more slowly, so that finally they become practically straight lines nearly 
parallel to the base line, which would correspond to the so-called death 
point. This point agrees very well with Harter’s (1905) results. The means 
for the length of the left and right lateral roots are approximately the same 
in all solutions tried, including the distilled water and balanced solutions. 
The principal root was about five mm. longer than the other roots in the 
balanced solution. This might be expected since, at the start of the experi¬ 
ment, it was about five mm. long, before the appearance of the lateral 
roots. It is interesting that, in spite of this fact, the principal root is shorter 
than the laterals in all magnesium sulphate solutions and distilled water as 
well, which means that these solutions are in some way or other more toxic 
to the principal roots than to the lateral ones. 

The curve for the rate of top growth does not run so smoothly as those 
for root growth. This might possibly be explained by the fact that the aver¬ 
ages for the tops are only for 50 individuals, while for the root values 100 
individuals were measured in each case. The curve for top growth falls 
much more slowly than those for root growth. It seems that the roots may 
have had some ability to hinder the toxic magnesium sulphate from getting 
at the tops, either by retaining it, or in some other way. In the lowest con¬ 
centrations the tops are somewhat shorter than the roots, but with increase 
of concentration the roots are shorter than the tops. Magnesium sulphate 
must hinder the growth of roots much more than that of the tops. This can 
also be seen from the gradual rise in the top-root ratio, which is 0.8 for dis¬ 
tilled water; 1.0 for 0.0005 M solution; 1.7 for 0.0010 M solution; 2.3 for 
0.0020 M solution; 2.9 for 0.0040 M solution; 2.9 for 0.0075 M solution; 2.6 
for'0.150 M solution. For the balanced solution it is 1.5. 

For all magnesium sulphate solutions there was a lack of correlation be¬ 
tween principal root and top, between longest root and top, and between 
the right lateral and the left lateral root. The balanced solution showed a 
slight correlation between longest root and top as well as between the 
principal root and top, it was 0.3431 ±0.0687 in the first case and 0.3389 
±0,0597 in the second case. Thus under normal conditions there exists 
in young seedlings some correlation between growth rate of roots and tops. 
This correlation is broken down in some way in .distilled water and in 
magnesium sulphate solutions. 

Tables 6 and 7 contain the variability coefficients ( C) for roots and tops. 
The probable error in percentages of C is a fairly constant number, around 
10, which shows that the seeds for this experiment were selected very care- 



TABLE 6 

Coefficient of variability (C) for longest roots 
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fully. The averages for variability coefficients of the longest roots and tops 
are plotted in figure 2. The curve for longest roots runs parallel to the one 
for tops. This graph shows that the solution in which the seeds are grown 
has a very pronounced influence upon the variability of seedling growth. 
The variability coefficient is the lowest in distilled water and in the bal¬ 
anced solution. These media might be regarded as furnishing natural con- 



Fig. 2. Coefficients of variability for longest roots and tops. 


ditions for the wheat seedlings (water, only in earlier stages of seedling 
growth). The variability is larger in the magnesium sulphate solutions, it 
rises in the lowest concentrations for tops as well as roots, falls for both of 
them at the concentration of 0.0020 M and 0.0040 M, and then rises again 
for roots as well as tops in the highest concentrations tried. This confirms 
the previous work of Goldschmidt (1928), Jennings (1908), Klebs (1907), 
Bumpus (1898), Duncker (1904), and others, indicating that the varia¬ 
bility of organisms increases in changed conditions. The variability be¬ 
comes greater in our case with the increase in the concentration of mag- 
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nesium sulphate. Variability coefficients are larger for longest roots than 
for tops. 

Figure 3 shows the influence of the different solutions upon the varia¬ 
bility curves of the longest root. The skewness figured by Pearson’s for¬ 
mula was very slight. For the longest roots it was 0.1 mm. in distilled water, 
0.4 mm. in 0.0005 M MgS0 4 , 0.4 mm. in 0.0010 M MgSO,, 0.4 mm. in 
0.0020 M MgSCh, 0.6 mm. in 0.0040 M MgSCh, 0.1 mm. in 0.0075 M 
MgSCh, 0.3 mm. in 0.0150 M MgSCh, and 0.1 mm. in the balanced solution. 
For tops it was 0.1 mm. in distilled water, 0.6 mm. in 0.0005 M MgSCh, 
0.1 mm. in 0.0010 M MgS0 4 , 0.8 mm. in 0.0020 M MgSO*, 0.5 mm. in 



Fig. 3. Variability curves for longest roots. Ordinates represent number of 
individuals; abscissas, length in mm. 


0.0040 M MgS0 4 , 0.6 mm. in 0.0075 M MgS0 4 , 0.4 mm. in 0.0150 M 
MgSCh, and 0.5 mm. in the balanced solution. It can dearly be seen that 
the variability curves move to the left with the increase of the concentra¬ 
tion. Simultaneously there occurs a gradual decrease of the dispersion 
range and a rise of the mode. Distilled water and the balanced solution 
show approximately the same variability curves as the lowest concentra¬ 
tions: of magnesium sulphate, they are moved only slightly to the right. 
The same thing is brought out by the measurements of the other organs 
(principal root, left lateral root, right lateral root, and top). The jointed 
tops of the modes of the variability curves form a smoothly running curve, 
similar for all measured organs of the plant. 
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SUMMARY 

A study was made of growth and variability of very young wheat seed¬ 
lings in a wide range of concentrations of magnesium sulphate solutions. 
One hundred seedlings growing in the dark were tested with each solution, 
and the elongation of principal roots, left lateral roots, right lateral roots 
and tops was studied. The main results follow: 

1. Growth of roots as well as of tops, when plotted against concentra¬ 
tion of magnesium sulphate, gave smooth curves that fall at first rapidly 
in the lower concentrations tested, then with decreasing rapidity; in high¬ 
est concentrations, tested the curves become parallel to the base. 

2. Magnesium sulphate was found to be more toxic to roots than to 
tops, and more toxic to principal roots than to the lateral roots. 

3. Roots grew in distilled water almost as rapidly as in the balanced 
solution, while tops grew in distilled water only half as rapidly as in the 
balanced solution. 

4. There was no correlation whatever between measured organs in any 
of the tested magnesium sulphate solutions nor in distilled water. In the 
balanced solution there existed a slight correlation between the longest, 
root and the top as well as between the principal root and the top. 

5. Variability coefficients were lowest in the balanced solution and dis¬ 
tilled water; their values rose with an increase in concentration of the 
magnesium sulphate solution, with the exception of 0.0020 M and 0.0040 
M MgSCL. They were larger for longest roots than for tops. 

6. The skewness of the variability curves was very slight in all mag¬ 
nesium sulphate solutions tested as well as in the balanced solution and 
distilled water. 

7. With increase in the concentration of magnesium sulphate solutions 
there occurred a movement of the variability curves to the left, a decrease 
in their dispersion range, and a rise of the mode. 

This opportunity is gladly taken to express indebtedness to Dr. Sam 
F. Trelease for suggesting the problem of the present work as well as for 
directing and criticizing it; to Mrs. Helen M. Trelease for valuable sugges¬ 
tions on the technique; and to Dr. Scheinkin for valuable help in calcu¬ 
lating and computing the results as well as for criticizing the entire work. 
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Phoma conidiogena, an excitant of asthma: some observations. 

6 on the development and cultural characteristics 

Rhgda W. Bewham 

(with plates 14-16 AND eight text figures) x 

The fungus, a Phoma , which has been made the object of this study 
'■belongs to the Sphaeropsidales of the Fungi Imperfecti, having the asexual 
spores borne in a more or -less globular fruit body, known as a pycnidium. 
It was obtained during an investigation of a case of asthma due to a fun¬ 
gus, being one of a number of forms which occurred on Petri dish cultures 
of maltose agar (Sabouraud) after exposure in places where the patient’s 
asthmatic attacks were most severe. The fungus to which the patient had 
been shown to be most sensitive was an AUemaria, probably AUemaria 
Mali (Hopkins, Benham, and Kesten, 1930). Tests were made to see 
whether this Phoma form would produce asthmatic attacks; such was 
found to be the case: a most severe attack followed spraying the throat 
with an extract of this fungus. Skin sensitization was also shown. Interest 
was aroused in the culture, as it was found to have, associated with the 
pycnidial form, dark septate structures borne singly or in chains, re¬ 
sembling spores of Macrosporium and AUemaria . 

A study was undertaken to determine the relation of the cells of the 
AUemaria- like form to the life cycle of the fungus. A brief report of the 
developmental and cultural characteristics of the strain follows. 

Planchon (1900), in a study on the effect of various media on the 
growth of some dematious fungi, described a form which appears to be 
very like, if not identical with this fungus. He called his fungus AUemaria 
polymorpha because of its great variation in form. Planchon noted the for¬ 
mation of the pycnidium from a single cell, either from a cell of the yeast 
form which he described, or from a germinating pycnospore, or as he 
termed it, stylospore. 

Schnegg (1915), in Ms study on the development and biology of pyc- 
nidia, gave a complete picture of the cultural characteristics and pycnidial 
development of a fungus which is also similar. He called it Phoma conidio - 
gena , because of the type of pycnidial formation, which he described and 
illustrated very clearly. The pycnospores or conidia gave rise, by growth 
and division, to the mature pycnidium. He studied the fungus in hanging 
drop cultures and was able to trace the development of the pycnidium from 
the germinating spore. Von Tavel (1889) noted the formation of a pycnid- 
[The Bulletin for March (58: 127-202) was issued 22 October 1931.] 
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m from a single ascospore of Cucurbitaria Platani , and referred to it as a 
K>ro-pycnidium. 

Plan chon observed, as did Schnegg, that there are two types of pycnid- 
1 formation, that mentioned above, and the formation of the pycnidium 
om a cell or cells of a hypha. This later type Schnegg called secondary 
ycnidia. The development was, for tlxe most part, according to Schnegg, 
f the meristogenetic type, though there may be also a combination of the 
leristogenetic and symphyogenetic types. Bauke (1876) had clearly de~ 
cribed these two methods by which pycnidia may be formed. Kemp ton 
1919) likewise gave a complete description of pycnidial formation for a 
lumber of forms and distinguished these types. 

In addition to pycnidial formation, Planchon observed in his cultures 
oodles resembling the conidia of Macrosporvwm or AUcrnaria . Schnegg, 
too, wrote of the dark, thick-walled cells which resembled conidia of Sep- 
tosporium or Macrosporium which he called f Dauerzellend These de¬ 
veloped from cutinized portions of the mycelium. More recently Brooks 
and Searle (1920), in an investigation of tomato mosaic, mentioned the 
discovery of a similar fungus which they named Phoma alternaviaceum. 
This formed both pycnidia and AUernaria- like spores. This same strain 
was studied by Chodat (1926), who noted the similarity of the septate 
structures to spores of Alternaria. Brooks and Searle refer to two other 
species of Phoma in which AUernaria-likt forms had been described: these 
were Phoma Richardiae and Phoma fictilis. They were included in a list of 
Phoma cultures described by Westerdijk and Van Luijk (1920). 

GENERAL MORPHOLOGY AND CULTURAL CHARACTERISTICS 
OF THE PHOMA STUDIED 

he fungus produces a heavy, septate mycelium which shows frequent 
branching and anastomosing. There is but slight production of aerial my¬ 
celium, and this varies greatly with the medium offered, being more abun¬ 
dant on media containing sugars, much less on Czapek’s agar, and greatly 
reduced on corn meal. The greatest production of aerial mycelium occurs 
on wort agar. On this medium the fungus grows very compactly with thick 
short tufts of aerial hyphae. The pycnidia appear very soon after inoculat¬ 
ing a culture, usually in 48 hours, and were abundant on all of the media 
used. The pycnidia were arranged more or less irregularly over the surface 
of the colony, lying between the hyphal branches. The shape and size 
shows great variation. They may be very elongated, oval, or spherical in 
form, usually with one ostxole, though sometimes two may be noted. The 
pycnospores, which are small, one-celied, usually hyaline spores, oval in' 
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shape, appear in two to three days. Their size also varies with the medium 
used. They escape through the ostiole and accumulate about the opening in 
a more or less gelatinous or slimy mass (fig. 2). On sugar media or Czapek’s 
agar the color is rose to pink as they are first formed, so that one notes these 
slimy colored masses scattered over the whole colony. Later the color 
changes to brown, then black. On com meal agar, however, the pink color 
never appears, the entire growth is more scanty, the pycnidia as they form 
are quite separate, and the masses of spores appear tan-colored rather than 
rose-colored. They are golden to light brown at first and darken with age. 
Some of the spores appear to be quite dematious in character. Occasionally 
one finds dark spores that are two celled (fig. 1, B). The dark-colored sep¬ 
tate structures resembling Alternaria spores appear somewhat later than 
the pycnidia. They begin to form usually at the end of a week, and are 
more abundant in the drier portions of the culture. They occur singly at 
the ends of lateral branches of the mycelium, or in long chains closely sur¬ 
rounding the pycnidia. They may be more or less simple in form as shown 
in figure 3 or more complex as in figure 4. They are usually thick-walled, 
highly granular, and of deep brown to black color. At the time that these 
cells form, the entire mycelium may become highly granular and show 
thickening of the cell walls, giving the appearance of chains of chlamydo- 
spores. These thick-walled cells darken, giving a comparatively simple 
form of resistant cells. Frequently one finds the peculiar hyphal coils 
so often present in fungus cultures which Schnegg pictures so carefully and 
terms ‘Mycelschlengen. 7 Schnegg notes that the pycnospores also formed 
resistant cells, the ‘Dauerconidia. 7 This is probably what is happening in 
the case of the two-celled, dark pycnospores mentioned above. 

COLONY CHARACTERISTICS 

The gross appearance of the colonies on various media may be seen in 
plate 15. On dextrose or honey agar, as noted above, the pycnidium forma¬ 
tion is very abundant (fig. 10). The pycnospores escape and collect in great 
masses at the openings of the pycnidia. The pycnidia appear to run to¬ 
gether and one finds a continuous border of shiny moist substance, con¬ 
sisting of spores, at first pink, later dark brown around the colony. A 
slight development of aerial mycelium is noted at the center and outer 
border of the colony. In two months old cultures the whole surface is 
covered with aerial mycelium (fig. 11). 

On Czapek agar the aerial growth is more scanty. On this medium, 
also, as the pycnidia form and the spores are discharged, there is a decided 
rose-color to the colony. Later this color changes to brown, then black as 
noted above. A very excellent example of sectoring, or what Chodat called 
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saltation or mutation occurred (fig. 6). Two of these sectors were much 
darker in color and more compact in growth than the rest of the colony. 
These darker areas are made up of masses of the Alter ft aria -like spores with 
very few pycnidia, whereas the pycnidia are more abundant in the lighter 
areas. Transfers from these sectors and from the lighter portions of the 



Fig. 12. Development of the pycnidium from a single pycnospore. (a) Mature pyc- 
nospore, (b) Germinating pycnospores after ten hours, (c) At 24 hours, (d) At 28 hours, 
(e) At 30 hours, (f) At 31 hours, and (g) at 34 hours, (h) Pycnidium formation from a 
hyphal cell. X1500. 

colony produce both pycnidia and muriform cells. The colonies obtained 
from the darker areas show a greater tendency to sector in turn, than those 
obtained from the lighter areas, or more normal portions of the colony. 
Chodat noticed this sectoring and followed carefully the further develop- 
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ment of the strains thus obtained, and reports a number of permanent 
races or mutants, Chodat concluded from his study that on media deprived 
of sugar it was more difficult to detect differences in his races. 

On com meal agar there is little growth of aerial mycelium but there is 
abundant production of pycnidia and Alternaria-like cells. This seems a 
favorable medium for the study of the organism as the mycelial growth is 
less abundant, and the medium being more or less transparent, develop¬ 
ment of fruiting structures can be watched closely. The pycnidia develop 
rapidly, being completely formed in two or three days. The mycelium is at 
first colorless, then as the pycnidia form, brownish spots can be observed 
scattered over the plate (fig. 7). At the center of the plate the pycnidia are 
irregularly scattered, but farther out, tend to form in zones, the colony 
being composed of numerous concentric rings (fig. 8), On plates three weeks 
or more old, the outer ring or border of the colony is much darker than 
the central portion, due to the greater production of the Alternation like 
cells in this region (fig. 9). There is also some tendency to sector on this 
medium. The color on com meal is more of an olive green than brown or 
black. The Alternaria- like cells usually begin to appear at the end of a 
week or ten days and are very abundant in plates three to four weeks old. 
The pycnidia tend to be more spherical in shape on this medium (fig. 4) 
and somewhat smaller than on the sugar media. The pycnidium may be 
oval, having dimensions 64X80 microns, or spherical, 80 to 100 microns or 
more in diameter. 

A few transfers w T ere made to sterilized rose leaves and cherry twigs. 
On these the growth was very dark and consisted primarily of thick-walled 
brownish-black mycelia with abundant production of the Alternaria- like 
cells (fig. 5). Pycnidium development was greatly reduced. 

MONOSPORE CULTURES 

The fact that the muriform cells and the pycnidia were derived from 
the same mycelium was established by Brooks and Searle, who obtained 
monospore strains from pycnospores, which in turn produced both pyc- 
nidia and Alternaria- like structures. A single muriform cell was germinated, 
and it likewise produced both types of spores. In the present study twenty- 
eight monospore strains were obtained, fourteen from germinating Alter - 
naria- like cells and fourteen from pycnospores. All of these monbspore 
strains gave abundant development of pycnidia and Alternaria- like cells. 
Slight variations could be noted in the strains as to the depth of color 
produced and the tendency to form resistant cells, although the general 
appearance of all the strains was similar on corn-meal agar. One mono- 
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spore strain was selected at random for a more complete study of the 
development of the pycnidium, and this was compared with the original 
culture from time to time. 

DEVELOPMENT OF THE PYCNIDIUM 

The development of the pycnidium was observed in hanging drops and 
in slide cultures. A drop of corn meal agar, or wort agar was placed on a 
cover slip or slide and inoculated with pycnospores, care being taken to 
have the sowing dilute. Observations were made from these cultures grown 
at room temperature. Within eight to twelve hours after sowing the spores 
germinate (fig. 12, B). At first one germ tube forms and several hours later 
the second one appears. Sometimes the pycnospores divide by a cross wall 
before germinating. The next step is the formation of a transverse wall in 
each germ tube, thus forming an elongated cell on each side of the original 
spore (fig. 12, C). The original spore and adjacent cells can readily be dis¬ 
tinguished from the neighboring cells by their slightly thicker wall and 
more granular appearance. These cells continue to grow by transverse di¬ 
visions in the original spore and in the adjacent cells. A chain of cells which 
are differentiated from the rest is formed (fig. 12, D). These are evidently 
the primordium of the pycnidium. 1 Side branches bud out from these cells 
and turn back to the primordium, thus forming the‘ Hullhyphen’ (Schnegg) 
which support and surround the pycnidium (fig. 12, E). Longitudinal walls 
now appear in the original spore and other cells of the chain (fig. 12, F). 
Development from here on is very rapid, division continuing until there is 
formed a compact, elongated parenchymatous mass of tissue which is 
readily recognized as a young pycnidium (fig. 12, G). The wall cells begin to 
darken and thicken. The process thus far takes about 48 hours. Within the 
next 24 hours ripe pycnospores are present and begin to discharge from 
the pycnidium. The pycnospores are oval to egg shape. At first the contents 
are homogeneous, later an'oil drop’appears in each end of the spore (fig. 13). 
The spores are usually hyaline though dark spores have been noted at 
times; they vary in size depending somewhat upon the medium. From 
pycnidia found on corn meal they measured 5.35-5.8 micronsX2.3 mi¬ 
crons. On wort they are somewhat larger, being 7.2x4 microns; this last 
measurement agrees with those of Schnegg for the pycnidial spores of 
Pkoma canidiogena grown on wort agar. He gave the measurements 7 X3.5 
microns. The pycnidia, formed in this manner, are large and vary in shape. 

1 Kempton states that the term primordium is used to designate a group of cells 
that have become so differentiated that it is clearly evident that from these a pyc- 
nldium or similar structure will arise. 
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Most are elongated though, some appear almost spherical. In hanging drop 
cultures and slide cultures not all of the pycnidia become mature, un¬ 
doubtedly due to unfavorable conditions. An identical development of 
pycnidia was observed from a germinating spore of the original strain. The 
development of these strains corresponds minutely with the type of pyc- 
nidiuxn formation described for Alternaria polymorpha by Planchon and for 
Pkoma conidiogena by Schnegg. It may be said to represent the extreme 
meristogenetic type of pycnidial formation. 

The second type of pycnidium formation noted by Planchon and by 
Schnegg was also observed. A cell of the mycelium may divide, increase in 
size, become more granular and the wall thicker, thus indicating that it is 
to be the primordium of a pycnidium. This then continues to divide by 
transverse and vertical walls until a compact mass of tissue forms (fig. 12, 
H). Sections of early stages of pycnidia formed in this manner are shown in 
figures 15 and 16. Side branches from neighboring cells of the hyphae form 
and grow in towmrd the primordium. Sometimes branches from neighbor¬ 
ing hyphae may take part in the development of this walk Development 
here then is either of the simple meristogenetic type or a mixture of the 
meristogenetic and symphyogenetic types. The pycnidia formed by the 
second method are usually smaller than the others and tend to be spherical 
in shape. Usually there is one ostiole to each pycnidium and the spores 
when ripe, may be seen to escape one by one, often in a steady stream. Once 
free in the culture, as stated above, the spores appear to accumulate 
around the ostiole in a mass as if they were held together in some gelati¬ 
nous matrix. Occasionally the pycnidium may be compound and form two 
or more ostioles. These pycnidia are usually irregular in shape and no 
doubt more than one primordium was involved in their origin. The wall of 
the pycnidium is dark in color, though the intensity varies with the me¬ 
dium. 

The Alternaria type of cell rarely appears in slide cultures where pyc¬ 
nidia are abundant. They begin to appear, however, in cultures ten days or 
more old. Occasionally it was noted that if insufficient water was placed in 
the hanging drop culture, the pycnospore started to germinate and then 
terminated very rapidly in a dark-colored septate structure. This forma¬ 
tion of resistant cells and spores varied. Often chains of highly granular, 
thick-walled, dark-colored chlamydospores appeared. The formation of 
these from the hyaline mycelium could be traced. The cells became more 
granular, developed more cross walls, with a thickening and darkening of 
the walls. Some of these cells then increased in size and developed longitu¬ 
dinal walls, thus forming the AlternariaAike structures. These cells often 
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appeared in chains of 8 or 10 or more. A germinating AUermria-Hke cell is 
shown in figure 14. Further development of the pycnidium was studied 
from fixed and stained material. 

CAVITY FORMATION IN THE PYCNIDIUM 

Cultures from corn-meal agar plates were fixed in Flemming’s weak 
solution diluted with an equal quantity of water and the addition of a drop 
of acetic acid. Sections showed that the cells of the hyphae are multirm- 
cleate and the septa numerous (fig. 18, A). Anastomosing was noted fre¬ 
quently. The cavity formation was not studied extensively, but appeared 
to begin by a breaking down of the tissue at the center of the small pycnid- 
ial knot (figs. 20-21). The cells next in line push toward the center and 
in turn disintegrate (figs. 17, 22). Elongated cells resembling sporophores 
are then observed extending into the cavity (figs. 23-24). These, the proto- 
sporophores, probably break down, though some of them may cut off spores 
(figs. 25-26). The cavity gradually increases in size and the tissue within it 
disappears until only a row of cells or sporophores is left inside the pycnid- 
ial wall. From these structures spores may be seen to form (figs. 19, 27, 
28). Some stages show the sporophores extending into the cavity, which 
still contains stainable remainsof the disorganized central tissue, suggesting 
perhaps that the food for the developing spores comes from within. In still 
older stages it is difficult to make out the sporophores. The mature pycnid¬ 
ium was found to consist of a definite wall of one or two layers, and the 
entire pycnidium filled with spores, arranged so that they pointed toward 
the center of the pycnidium with one end toward the ostiole. The spores 
appeared to be uninucleate and cut off from a sporophore extending into 
the pycnidial cavity (figure 18, B). The lysigenous cavity formation above 
described is similar to that described by Dodge (1923) for Phyllostictina 
carpogena . This is in contrast to schizogenous cavity formation where the 
cells of the central portion of the pycnidial primordium, grow more slowly 
than those at the periphery, so that the cells at the center are tom apart. 
It would be difficult to exclude entirely growth inequalities in the present 
case, as it seems possible that they may have some influence in initiating 
the cavity formation. 

Fig. 13. (a) Mature pycnospores. (b) Germinating pycnospores. (c) Anastomosing 
of germinating pycnospores. Fig. 14. Germinating Alternaria -like cell. Fig. 15. Early 
stage in development of a pycnidium from a hyphal cell as seen in section. Fig. 16. 
Later stage of development of pycnidia. Fig. 17. Median section of developing pycnid¬ 
ium, showing the breaking down of the tissue at the center. Fig. 18* (a) Section of 
a hyphal cell showing several nuclei, (b) Pycnospores showing nucleus. Fig. 19* Median 
section through mature pycnidium showing formation of spores from sporophores just 
inside the wall. All X400G. 
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DISCUSSION 

It would appear from this study that the species under discussion is 
similar to, if not the same as, that described by Schnegg. It would be very 
difficult unless one were able to study their cultures, to determine whether 
Planchon, Chodat, and Schnegg were dealing with the same species. If all 
had the same species the name given by Plan chon (. AUernaria polymorpha) 
would have priority. The fungus described is undoubtedly a Phoma and. 
not an AUernaria , so that the name given by Schnegg, Phoma conidiogena , 
should have precedence, though the name Phoma alternariaceum might be 
preferable from a descriptive standpoint. 

Most interesting and suggestive in this connection is the formation of 
the resting mycelium, such as was noted by Be Bary (1887), in saprophy¬ 
tic forms. He states that 

It occurs in old and specially in starved mycelia, for example, of Pleospora , 
Fumago , and Cucurhitaria , in which the cells of the mycelium acquire thick and usually 
brown walls, store up reserve food material, and pass into a dormant state, and subse¬ 
quently under suitable conditions, germinate as spores. 

He then follows with a description of pycnidium formation, and mentions 
Pleospora AHemariae (GIbelli), stating that the identification of the spe¬ 
cies is not certain because of the absence of perithecia. A variety of forms 
seems to have been included under the name Pleospora herb arum , and it 
seems most probable that the species of that group which produces conidia 
of the AUernaria type might well be such a form as Phoma conidiogena . 
It would be interesting indeed if the perfect state of Phoma conidiogena 
proved to belong to the genus Pleospora. 

SUMMARY 

1. The fungus described belongs to the genus Phoma , possessing re¬ 
sistant cells similar in form to spores of AUernaria . 

2. What appear to be similar species have been described previously 
by Planchon, Brooks and Searle, Schnegg, and Chodat. 

3. Schnegg appears to be the first to place the fungus in the genus 
Phoma . This gives the na me Phoma conidiogena precedence. 

4. The development of the pycnidium from a single pycnospore has 
Been traced. Upon germination the pycnospore forms two germ tubes. A 
cross wall forms in each tube, thus cutting off a cell on each side of the 
pycnospore. These cells and the pycnospore continue to divide until a 
chain of cells, differentiated by their thicker walls and more gr&nular con- 

is'„fo : rpiddt, 'These' cells by continued growth and division, form a 
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parenchymatous mass of tissue which develops into a pycnidium. This 
confirms the work of Planchon and Schnegg. 

5. The formation of the cavity of the pycnldlum and the production 
of the pycnospores has been studied. The cavity appears to originate by 
the breaking down of the tissue at the center of the pycnidial knot. The 
cells next in line push Into the cavity thus made. These in turn disinte¬ 
grate, and elongated cells or protosporophores extend into the cavity. 
The cavity increases in size by the breaking down of this sterile tissue. 
The mature pycnidium consists of one or two layers of wall cells, with a 
single sporophore layer, from which the pycnospores are cut off. 

The writer is indebted to Professor J. Gardner Hopkins and Dr. B. O. 
Dodge for advice and criticism in the preparation of this paper. 

Laboratory for Medical Mycology and Department op Dermatology, 
College op Physicians and Surgeons, 

Columbia University, New York 
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Explanation of plates 

Plate 14 

Fig. 1. Germinating pycnospores from corn-meal agar slide, (a) Anastomosing of 
pycnospores. (b) Dark-colored septate pycnospore. X1500. 

Fig. 2. Photomicrograph of corn-meal agar plate showing pycnidia an dAUernaria- 
like cells, (a) Pycnospores massed about the ostiole. X150. 

Fig. 3. Resistant cells resembling spores of AUernaria. XlSOO. 

Fig. 4. Mature pycnidium and Alternaria -like cells. X50Q. 

Fig. 5. Production of Alternaria-like cells on cherry twig. X500. 

Plate 15 

Fig. 6, Sectoring in a two weeks old culture on Czapek agar. 

Fig. 7. One week old culture on corn-meal agar. Pycnidia appear as black dots 
scattered over the culture. 

Fig. 8. Pycnidia formation in concentric rings on corn-meal agar plates. 

Fig. 9. One month culture on corn-meal agar, showing the characteristic dark 
border. 

Fig. 10. Culture on dextrose agar, two weeks old, showing the broad shining 
border around colony due to masses of pycnospores. 

Fig. 11. Aerial mycelium on dextrose agar plate two weeks old. 

Plate 16 

Fig. 20. Section through young pycnidial knot. X 700, 

Fig. 21. Section through young pycnidial knot showing beginning of breaking 
down of cells at center; also orienting of cells toward the center. X700. 

Fig. 22, Later stage showing cavity at center of pycnidial knot. X7GQ. 

Fig. 23, Median section through young pycnidium showing elongated ceils 
extending into cavity. X300. 

Fig. 24. Similar stage showing increase in size of cavity with border of elongated 
cells extending into the cavity. X300, 

Fig, 25, Median section showing cavity formation of ostiole. X30G. 

Fig. 26. Median section of pycnidium. Elongated cells or protosporophores ex¬ 
tending into the cavity. Some mature spores in the cavity. X300. 

Fig. 27. Median section of mature pycnidium showing wall of two layers with 
spores arising from sporophore just inside the wall. X 700. 

Fig, 28. Mature pycnidium from which spores have escaped. X700. 
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Studies on the Flora of Northern South America—XV* Recent col¬ 
lections of Melastomataceae from Pern and Amazonian Brazil 

H. A. Gleason 

Mr. E. P. Killip, of the Smithsonian Institution, and Mr. A. C. Smith, 
of the New York Botanical Garden, landed at Callao, Peru, in April, 1929, 
travelled overland and by boat across the Andes to Iquitos, and thence by 
steamer down the Amazon to Para, collecting in the departments of Aya- 
cucho, Jumn, and Loreto, Peru, and in the vicinity of Manaos and Para, 
Brazil. Mr. Llewellyn Williams, of the Field Museum, reversed this route, 
collecting at Para and extensively in Dept. Loreto, entering the Andes in 
Dept. San Martin, and collecting in the vicinity of Tarapoto. Mr. G. King, 
of Iquitos, has more recently made considerable collections in the vicinity 
of Iquitos. A few other collectors have also supplied smaller quantities of 
material 

These collections have been of particular interest, since the localities 
are essentially the same as those of Poeppig, Spruce, IJle, and Tessmann, 
whose material has furnished the types for numerous species and is gener¬ 
ally poorly represented in American herbaria. The arrangement below fol¬ 
lows the well known taxonomic sequence of Cogniaux’ Monograph, and the 
principal collectors are cited merely by their initials, KS, W, and K . All 
collections cited are in the herbarium of the New York Botanical Garden, 
unless definitely stated otherwise. 

Miceolicia Don 

Microlicia sphagnicola sp. nov. §Pseudomicrolicia; ramis dichotomis, juv- 
entute tetragonis dense glandulosis ad nodes setosis, mox denudatis subtetra- 
gonis setis persistentibus; foliis ad summum ramorum confertis Internodis 
brevibus, coriaceis sessilibus revolutis ellipticis 3-nerviis utrinque punctatis; 
floribus paucis terminalibus 4-meris, pedicellis brevibus glandulosis; hypanthio 
obconico S-costato glanduloso superne 4-setoso; sepals ovato-lanceolatis ad 
mediam marginemque glandulosis aristatis; petalis rotundato-obovatis mar¬ 
gin e glandulosis; staminum exteriorum majorum connectivo infra insertionem 
filamentae longe producto truncato, interiorum breviter productq obtusp; 
ovario 3-loculare, stigmate punctiforme. 

Shrubby, about a meter high, freely dichotomously^wig;; 
stems sharply 4-angled with concave sides, densely glandular with short stout 
hairs, with about 4 very slender erect setae between each pair of leaf-bases on 
each side; internodes 1 mm. long; older stems leafless, with persistent setae; 
leaves rigid, coriaceous, sessile, narrowly elliptic, 5-7 mm. long, 2 mm. wide, 
acute at both ends, with revolute margin 0.2 mm. wide, 3-nerved with an 
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obscure marginal pair, densely pulverulent on both sides with cylindrical 
bodies 0.3 mm. high; secondaries obscure and crooked; flowers few, 4-merous, 
solitary in the uppermost axils, apparently terminal but becoming lateral by 
proliferation of the main axis; pedicels obscurely 4-angled, 1.3 mm. long, 
glandular like the stem; hypanthium obconic, 3.4 mm. long, with 8 low 
rounded ribs, densely glandular-punctate, bearing an erect purple seta 2 mm. 
long at each sinus; calyx-tube prolonged 0.5 mm., to rounded sinuses; sepals 
ovate-lanceolate, 2 mm. long, acute, sparsely glandular along the thickened 
center and densely glandular on the margin, ending in an awn 0.7 mm. long; 
petals pink, broadly rotund-obovate, 6-7 mm. long and wide, flabellately 
veined above a 7-nerved base, finely glandular on the margin; filaments nearly 
straight, 3.4-3.7 mm. long, glabrous, slightly flattened; anthers of episepalous 
stamens oblong, 2.2-2.4 mm. long, including the stout straight beak 0.6 mm. 
long, the connective prolonged 2.8 mm. below the anther and gradually wi¬ 
dened to the insertion of the filament, below the filament prolonged 1.7 mm. 
into a thick, flattened, obovate, truncate, obscurely 5-lobed organ 1 mm. wide; 
anthers of the epipetalous stamens 1.9 mm. long, including the beak 0.3-0.4 
mm. long, the connective prolonged 1.8 mm. to the filament, gradually thick¬ 
ened but not flattened, below the filament prolonged 0.6 mm. in an obtuse 
ovoid-oblong lobe; ovary free, oblong-ovoid, 2 mm. long, 3-celled, obscurely 
8-ribbed and 4-lobed at the summit; style 4 mm. long, slender, terete, gla¬ 
brous, with a punctiform stigma. 

Type, KS 25680 , collected in an open sphagnum swamp at Enenas, 
on the Pichis Trail, Dept. Junin, Peru, alt. 1700 m.; the species was noted 
as a characteristic plant of this swamp. It is related to M. Weddellii Naud., 
also of Peru, and differs from it in its entire leaves and shorter and broader 
sepals. 

Rhynchanthera DC. 

Rhynchanthera Hookeri Naud. Dept. San Martin, San Roque; W 
7283 , 

Rhychanthera Williams! sp. nov. Ramis obscure 4-angulatis brevissime 
glanduloso-hirtellis; petiolis brevibus crassis dense glandulosis et hirsutls; 
foliorum laminis anguste ovatis acuminatis basi subcordatis serrulatis 7-nerviis, 
supra sparse pilosis praecipue secus venas, subtus ad venas venulasque pube- 
scentibus; cymis confertifloris bracteosis, pedicellis brevissimis; hypanthio 
tubuloso ad faucem ampliato dense glanduloso-hirtello; sepalis erectis trian- 
gulari-lanceolatis quam hypanthio paullum brevioribus; petalis late rotundatis 
ad apicem aristatis; staminibus sterilibus filiformibus ad apice recurvatis; 
starninum fertilium filamentis crassis; antheris lanceolato-ovoideis longe ro- 
stratis; connectivo basi breviter producto ad insertionem filament! minute 
tuberculato; oyario subcylindrico superne glanduloso-pubescente; stylo gracile 

usque mediam glanduloso-puberulente;.stIgmate punctiforme. 
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Stems subherbaceous, apparently erect, glandular-hirtellous with hairs 0.3 
mm. long and very sparsely hirsute with simple hairs 1.5 mm. long; petioles 
stout, 6-10 mm. long, very densely glandular-hirtellous and freely hirsute, 
increasingly so above; blades firm, narrowly ovate, as much as 5 by 3 cm., 
acuminate, finely serrulate with glandular-setose teeth, subcordate at base, 
7-nerved or barely 9-nerved, sparsely pubescent above, chiefly near the pri¬ 
maries, with incurved hairs 0.4 mm. long, much more freely pubescent with 
similar hairs beneath, especially on the veins; cymes small and crowded, sub¬ 
tended by lanceolate bracts; pedicels about 1 mm. long; hypanthium tubular, 
somewhat expanded at the throat, 4.5 mm. long, glandular-punctate and 
densely glandular-hirsute with hairs 0.4-0.5 mm. long; calyx-tube prolonged 
0.2 mm.; sepals erect, triangular-subulate, 3.4 mm. long, minutely aristate, 
pubescent externally like the hypanthium; petals rotund, 5 mm. long and 
wide, with a subulate acumen 0.4 mm. long; sterile stamens filiform, 3.3 mm. 
long, hooked at the end; filaments stout and thick; anthers lanceolate-ovoid, 
3.6 mm. long, the slender beak 4.7 mm. long; connective stout, prolonged 1 
mm. to the filament and at base minutely tuberculate on the anterior side; 
ovary subcylindric, 3-celled, densely glandular in the upper half; style slender, 
6,5 mm. long, glandular-pubescent on the lower half; stigma punctiform. 

Type, W 7284, collected at San Roque, Dept. San Martin, Peru, alt. 
1350-1500 m. It is a member of § Isostemones and obviously related to R. 
Hookeri Naud., which has a hispid stem, shorter and spreading sepals, 
longer and narrower petals attenuate at the base, shorter anther-beak, a 
slender and more elongate connective 2-toothed at the base, ovoid ovary, 
and much longer style, 

Arthrostemma R. & P. 

Arthrostemma grandiflorum Markg. Dept. Ayacucho: KS 23082 , 
23114; Dept. Jumn: KS 23572 , 23932 , 25225 , 26618 ; Dept. Loreto: KS 
29160 . There is no doubt that these seven specimens may be properly re¬ 
ferred to this species, but there is some doubt whether the species can be 
maintained after thorough study of the genus. Markgraf certainly had 
little material available for comparison when he proposed it, the Berlin 
herbarium containing in 1930 only seven sheets from South America, in 
comparison with seventeen at Kew and thirty at New York. 

Ernestia DC. 

Ernestia quadrisetosa Berg. Dept. San Martin, Tarapoto (type lo¬ 
cality) : W 5989; Dept. Loreto, Balsapuerto: KS 28600 . 

Nefsera Naud. 

Nepsera aquatica (Aubl.) Naud. Man&os: KS 30054; at or near Pari: 
KS 30308,30409; Daklgren & Sella 315. 
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Desmocelis Naud. 

Desmocelis vxilosa (Aubl.) Naud. Dept. San Martin, San Roque: W 
7118, 7410. 

Brachyotum Triana 

Brachyotum lycopodioides Triana, Dept. Amazonas: W 7587 . 

Brachyotum quinquenerve (R. & P.) Triana. Dept. Ayacucho: KS 
22272 , 22333; Dept. Junin: KS 24131 , 24448. 

Brachyotum teianaei Cogn. Dept. Amazonas, Chachapoyas: W 7572. 

Pterooastra Naud. 

Pterogastra divaricata (Bonpl.) Naud. Dept. San Martin, San 
"Roque: W 7116 , 7643. 

Pterolepis Miq. 

Pterolepis pumila (Bonpl) Naud. Near Para: KS 30416 , 

Pterolepis trichotoma (Rottb.) Naud. Near Para: KS 30490 , Dahl- 
gren & Sella 319 , 346. 

Tibouchina Aubl. 

Tibouchina aspera Aubl. Dept. San Martin: Williams 7648. 

Tibouchina decorasp. nov. § Diotanthera; fruticosa, ramis dense et brevi- 
ter strigosis; foliis mediocris ovato-oblongis acutis integris basi rotund- 
atis 5-nerviis supra dense velutino-strigosis subtus dense et molliter villosis 
ad venas strigosis; cymis satis multifloris strigosis, bracteis anguste lanceo- 
latis; floribus 5-xneris; hypantbio anguste campanulato dense strigoso quam 
pedicello longiore; sepalis quam hypanthio paullum brevioribus triangulari- 
lanceolatis strigosis ciliatis; filamentis glabris; antheris paullum inaequalibus 
connective basi breviter producto antice bilobato; ovario 5-loculare superne 
strigoso, stylo elongate glabro. 

Stems shrubby, rather sparsely branched, densely strigose with pale 
brown incurved hairs about 0.5 mm. long, from subulate or papillose bases; 
petioles 7-11 mm. long, pubescent like the stem; blades rather thick, ovate- 
oblong, 35-55 mm. long, 18-25 mm. wide, acute, entire or rarely minutely 
serrulate, rounded at base, 5-nerved, the outermost laterals arising just above 
the base of the intermediate pair; secondaries obscure above, very numerous, 
ascending arcuately at an angle of about 60°; upper surface densely velutinous 
with curved-ascending hairs 0.5 mm. long and about 0.2 mm. apart; lower sur¬ 
face gray and densely sericeo-villous, especially on the secondaries, and strigose 
oh the primaries with closely appressed hairs 1 mm. long; inflorescence com- 
paqh and^;many-0owered, densely sericeous, bracts linear-lanceolate, about 1 
cm. long; hypanthium longer than the pedicel, tubular-campanulate, 7 mm. 
long, densely strigose of subsericeous with incurved hairs 1-1 *5 mm long and 
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with a spreading or ascending seta at each sinus; calyx-tube prolonged 0.8 
mm. to sharp acute sinuses; sepals triangular-lanceolate, 5.5 mm. long, stri- 
gose down the midvein, densely ciliate, crimson within; petals magenta, 
broadly triangular-obovate, 12 mm. long, 8.5 mm. wide, obliquely truncate, 
freely ciliate; filaments glabrous, 7 or 9 mm. long; anthers subulate, nearly 
straight, 7 or 9 mm. long; connective 1 or 1.5 mm. long, incurved, deeply cana¬ 
liculate ventrally and dilated at base into 2 short rounded anterior lobes; 
ovary 5-celled, ovoid-fusiform, 4.8 mm. long, glabrous below, densely strigose 
in the distal fourth; style slender, curved above, glabrous, about 15 mm. long; 
stigma punctiform. 

Type, KS 22700 , a shrub 3-7 ft. high, in thickets at Aina, between Hu- 
anta and Rio Apurimac, Dept. Ayacucho, Peru, alt. 750-1000 in. Other 
specimens are KS 24230 , 24791 , and 24979 , from Dept. Juiiin at altitudes 
between 680 and 2400 m. This species is probably the same as a collection 
of Pearce at Kew, labeled T. panicularis (Naud.) Britton, but obviously 
not of that species, which has 7-pli-nerved leaves and a much coarser pu¬ 
bescence. In the form and pubescence of its leaves it closely resembles 
Rushy 2327 from Yungas, Bolivia, and differs chiefly in its much larger 
flowers. Rusby’s plant has been erroneously identified as T. panicularis . 
T. decora is probably more closely related to T. BriHoniana Cogn., also 
from Yungas, but differs in many characters of size, form, and pubescence. 

Tibuochina laxa (Desr.) Cogn. Dept. Amazonas, Chachapoyas: W 
7573. 

Tibouchina longieolia (Vahl) Bail!. Dept. Ayacucho: KS 22499, 
23075; Dept. San Martin: W 6364, 7151 ; Dept. Junin: KS 23567 , 23789, 
24968,25197 , 25278; Dept. Loreto: KS 27848,29216 . 

Tibouchina ochypetala (R. & P.) Baill. Puyash; Sawada 95; Dept. 
San Martin: W 5953, 6385, 6492. 

Tibouchina Tessmanii Markg. Dept. Loreto: KS 28618,29210 . 

COMOLIA DC. 

Comolia veeonicaeeolia Benth. Near Para: KS 30617 . 

Aciotis Don 

Aciotis brachybotrya (DC.) Triana. Dept. Junin, Pichis Trail: KS 
25892 . 

Aciotis dysophylla (Benth.) Triana. Dept. Loreto: KS 26888, 29852, 
W 1447,1486,1710,1712, K1188; Manaos: KS 30088; Pari: KS 30367 , 

ACIOTIS: INDECORA (Bonpl.) Triana. Dept. Loreto, Manfinfa on the up¬ 
per Rio Nanay : W 1179,1180, V ' ' . 
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Aciotis purpurascens (Aubl.) Triana. Dept. Junin: KS 26229; Dept. 
Loreto: KS 26958, 28173, 28206, K 144,1489, W 463, 803, 883,1185,1276, 
1474,1485,1930, 2568, 2701, 3209, 3813, 4739, 7848; Manaos: KS 30055. 

Monochaetum Naud. 

Monochaetum subglabrum sp. nov. Grex Dicranantherae; frutex ramo- 
sus metralis, ram is parce pilosis; petiolis gracilibus strigosis; laminis ovatis acu- 
tis basi late cuneatis, 5-pli-nerviis, supra inter venas parce pilosis, subtus ad 
nervos strigosis ceterum parce pilosis; inflorescentia ramosa multiflora subgla¬ 
bra; hypanthio tubuloso-campanulato inf erne glabro superne parce piloso; 
sepalis triangulari-lanceolatis quam hypanthio paullum longioribus acutis 
glabris ciliatis; petalis obovatis; antheris minoribus rectis appendice oblanceo- 
lata, majoribus arcuatis appendice arcuata sursum dilatata; ovario summo 
corona pilorum ornato. 

Stems shrubby, 6-15 dm. high, freely branched, very sparsely pilose with 
simple hairs about 1 mm. long and 2-3 mm. apart; petioles slender, 1-2 cm. 
long, sparsely strigose; leaf-blades thin, ovate, as much as 45 by 28 mm., 
rounded below to a short cuneate base, acute or subacuminate, 5-pli-nerved, 
the upper surface sparsely pilose between the veins, the hairs 1-1.5 mm. long 
and not overlapping, the lower surface very sparsely pilose, more densely stri¬ 
gose on the veins where the hairs are 1-1.3 mm. long and overlapping; upper 
leaves much reduced, proportionately narrower, and acuminate; inflorescence 
freely branched, many-flowered, the smaller branches essentially glabrous; 
hypanthium tubular-campanulate, 4 mm. long, glabrous below, sparsely pi¬ 
lose around the summit with simple hairs 0.5-1 mm. long; sepals triangular- 
lanceolate, 4.5 mm. long, 1.6 mm. wide at base, sharply acute, glabrous on 
both sides, finely ciliate and short-setose at the tip; petals white or pink, 
obovate, 6-7 mm. long, glabrous; filaments 6 or 8 mm. long; small anthers 
straight, 4.3 mm. long, the appendage oblanceolate, obtuse, flat, 3.5 mm. long; 
large anthers strongly arcuate, 6 mm. long, the arcuate appendage 4 mm. 
long, dilated toward the summit, somewhat channeled on the concave side; 
ovary free, ovoid, glabrous, except at the summit, where it bears 12-16 erect 
hairs 0.7 mm., long; style 4 mm. long; stigma punctiform. 

Type KS 22325 , collected at Ccarrapa, Dept. Ayacucho, Peru, alt. 
1500 m.; other specimens by the same collectors are 22299, from the same 
locality, alt. 2500 xn., and 24423 , from Carpapata, Dept. Junin, alt. 2700- 
3200 m. The species is closely related to M. dicranantherum (R. & P.) Naud., 
which has much denser spreading pubescence on the stem, leaves, and hy¬ 
panthium and shorter and much broader sepals. 

Adelobotrys DC. 

Adelobotrys macrantha sp. nov. Ramis crassis obtuse 4-angulajtis et sul- 
catis brunneo-strigosis mox glabrescentibus; petiolis amplis crassis; foliorum 
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lamlnis xnagnis ellipticis utrinque acutis 5-nerviis supra primum sparsissime 
strigosis mox glabris subtus tenuiter strigosis; paniculis magnis dense strigo- 
sis; pedicellis hypanthio brevioribus in eum gradatim dilatatis; bypanthio 
magno obconico strigoso; calycis limbo patulo, sepalis brevibus late rotundatis, 
dentibus exterioribus minutis; petalis magnis; staminibus fere isomorphis, 
calcare basale series exterioris incurvo series interioris erecto, calcare dorsale 
canaliculato breviter bifido; ovario 4-loculare; stylo terete, stigmate truncate. 

Branches stout, roundly 4-angled and deeply sulcate when young, the 
uppermost internodes densely brown-strigose with short hairs, the lower 
glabrous; petioles stout, 3-5 cm. long, closely but completely pubescent; 
blades thin, elliptic, as much as 14 by 25 cm., even on the uppermost nodes, 
abruptly acuminate, densely brown-ciliate, broadly acute at base, 5-nerved; 
primaries lightly impressed above, elevated and prominently strigose beneath, 
secondaries plane above, lightly elevated beneath, 5-7 mm. apart, arising at 
an angle of 70-80° and somewhat outwardly arcuate, minutely strigose be¬ 
neath; upper surface very sparsely strigose when young, soon glabrescent; 
lower surface thinly strigose with brown hairs; panicles ample, densely stri¬ 
gose, 15-25 cm. long, the umbels mostly 5-7-flowered; pedicels about 5 mm. 
long, gradually expanded into the hypanthium; hypanthium obconic, leathery, 
9 mm. long to the torus, freely brown-strigose; calyx-tube flaring, prolonged 
about 3 mm., nearly glabrous; sepals depressed semicircular, about 0.7 mm. 
long, very minutely ciliate, the external teeth minute conic adnate thickenings; 
petals pink, cuneately and obliquely obovate, about 19 mm. long and 10 mm. 
wide, flabellately veined; filaments flat, 12-13 mm. long; anthers nearly 
straight, the epipetalous 13.5, the episepalous 8.5-9 mm. long; dorsal spur 
nearly straight, 4-5 mm. long, channeled on the lower side, bifid, the lobes 
subulate, connivent, 0.8 mm. long; basal spur 2-3 mm. long, erect in the epi¬ 
petalous, incurved in the episepalous stamens; ovary stoutly ellipsoid or some¬ 
what obovoid, 4-celled; style slender, 16 mm. long, not tapering, stigma trun¬ 
cate; fruiting hypanthium and calyx about 15 mm. long, the seeds very slen¬ 
derly clavate, 2 mm. long, with the embryo near the center. 

Type, KS 26745 , collected at Cahaupanas, on the Rio Pichis, Dept. 
Junin, Peru, alt. about 340 m. It is described as a shrub 15-20 ft. tall, grow¬ 
ing in dense forest, with rich pink petals and yellow anthers. A second 
specimen is KS 29496 , from San Antonio on the Rio Itaya, Dept. Loreto, 
alt. about 110 m., in fruit, described as a slender tree 10-12 ft. high; a sterile 
specimen, KS 29616 , from Soledad on the Rio Itaya, described as a sub- 
ligneous vine, has also been referred here because of similarity in foliage 
and pubescence. The species is well distinguished from other known species 
of the genus by its large leaves and flowers, its minute exterior calyx-teeth, 
its nearly isomorphic anthers, and the short lobes of the dorsal spur. 

The same species was previously collected by Tessmann, no, 4181, and 
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distributed as A . ftiscescens Triana, which has much smaller flowers with 
long exterior calyx-teeth. 

Adelobotrys macrophylla Pilger. Dept. Loreto, La Victoria: W 

2914 , 2915. 

Adelobotrys praetexta Pilger. Dept. Loreto, Santa Ana on the up¬ 
per Rio Nanay: W 123L 

Adelobotrys subsessilis, sp. nov. Ramis gracilibus juventute strigosis mox 
glabrescentibus; foliis brevissime petiolatis anguste oblongo-lanceolatis acutis 
basi rotundatis integris 3-nerviis, supra juventute sparse strigosis glabrescenti¬ 
bus, subtus ad venas dense inter venas sparse brunneo-strigosis; paniculis 
racemiformibus dense strigosis, ramis lateralibus ad apicem umbellam 5-floram 
gerentibus; floribus pedicellatis; hypantliio obconico dense strigoso; sepalis 
late oblongis membranaceis ciliatis, dentibus exterioribus patulis crasse conicis 
strigosis; staminibus subisomorphis; antheris subulatis arcuatis dorso calcare 
simplice ornatis, connective basi in calcar breve erectum conicum producto. 

Stem subterete, loosely strigose above with malpigliian hairs, the ascend¬ 
ing arm 1-1.5 mm., the descending 0.8 mm. long, all deciduous with age and 
increasing distally to the inflorescence; internodes 3-5 cm. long; petioles about 
2 mm. long, densely hirsute with similar but spreading hairs; blades mem¬ 
branous, lance-oblong, 5-7 cm. long, 1.5-2 cm. wide, subacuminate, rounded 
at base, entire, 3-nerved with 2 additional submarginals, the secondaries and 
tertiaries obsolete, upper surface minutely but densely verruculose and evane- 
scently strigose, lower surface densely brown-strigose with malpighian hairs 
on the primaries and thinly so in 2 intervenal and 2 marginal strips; panicle 
compact, 10 cm. long, the short lateral branches bearing 5-flowered umbels, 
densely strigose throughout; pedicels about 5 mm. long, densely strigose; 
hypanthium obconic, 5.6 mm. long to the torus, 10-ribbed, minutely glandu¬ 
lar-punctate, freely brown-strigose; calyx-tube flaring, rather thick, 1 mm. 
long, elevated at the center of each sepal into spreading, stoutly conic exterior 
teeth 0.8 mm. long and densely strigose; sepals membranous, depressed- 
oblong, 0.5-0.6 mm. long by 2 mm. wide, minutely ciliate; petals pink, broadly 
obovate, 9 mm. long, 5 mm. wide, somewhat inequilateral, retuse, flabellately 
many-nerved; filaments straight, erect, flat, 7.5 mm. long; anthers subulate, 
the episepalous slightly arcuate, 6 mm. long, the dorsal spur stout, oblong, 
nearly terete, 2.4 mm. long, the connective prolonged below the filament into 
an erect, stoutly conic, obscurely bilobed spur 1.5 mm. long, the epipetalous 
anthers similar, strongly arcuate, 7 mm. long, the dorsal spur slender, 2.6 mm. 
long, the basal spur 1.3 mm. long, not lobed; ovary free, 5-celled, minutely 
5-lobed below the rounded summit; style slender, 9 mm. long, bent laterally 
just below the summit; stigma punctiform. 

Type, KS 27147 , collected at Iquitos, Dept. Loreto, Peru, alt. about 
100 m.; it is described as a slender shrub 10-12 ft high. Its narrow, sub- 
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sessile leaves with longitudinal strips of deep brown hairs and its racemi- 
form panicles give it an aspect different from any other species in the genus. 

Adelobotrys Tessmannii Markg. Terr. Caqueta, Colombia: Woronow 
& Juzepczuk 6375 . 

Adelobotrys sp. Dept. Loreto, Balsapuerto: KS 28501 . Although de¬ 
scribed as‘having pink petals and yellow anthers, our specimens do not 
show flowers. The plants impress me as shade forms of some other species 
and will not be described as new. 

Adelobotrys sp. Dept. San Martin, San Roque: W 7108 , a fruiting 
plant. 

Meriania Sw. 

Meriania intonsa sp. nov. $Adelbertia: ramis scan den tibus hirsutis, inter- 
nodis elongatis; petiolis brevibus crassis dense hirsutis; foliorum laminis 
ellipticis mediocribus abrupte acuminatis tenuiter serrulatis basi subcordatis 
5-nerviis, supra dense longeque pilosis, subtus ad venas hirsutis ad paginam 
breviter pilosis; inflorescentia terminale sessile paucifiora capitata, bracteis 
sessilibus cordato-ovatis hirsutis circumdata; fioribus 5-meris subsessilibus; 
hypanthio anguste obconico 10-costato sparse strigoso-hirsuto; calycis limbo 
xnargine undulato; dentibus exterioribus longissimis hirsutis aristatis; petalis 
parvis obovatis; staminibus isomorphis; antheris subulatis paullum arcuatis 
poro unico dehiscentibus; connectivo deorsum in calcar breve conicum et 
sursum in calcar dimidio antheris aequante producto; ovario 5-loculare. 

Stems climbing, slender, irregularly hirsute with crooked brown hairs 
1-2 mm. long, becoming glabrous below, the internodes 4-8 cm. long; petioles 
stout, 6-13 mm. long, densely hirsute; leaf-blades thin and soft, elliptic or 
ovate-elliptic, as much as 85 by 55 mm., abruptly short-acuminate, subcordate 
at base, shallowly serrulate, at least below the middle, 5-nerved; upper surface 
pilose with yellowish hairs about 3 mm. long and 1 mm. apart, the secondaries 
obsolete; lower surface sparsely pilose with slender hairs 1-1.7 mm. long and 
1-1,5 mm. apart, the primaries strigose-hirsute with brown hairs 3 mm. long, 
the secondaries obscure, about 5 mm. apart; inflorescence terminal, sessile, 
capitate, several-flowered, 1-2 cm. long, subtended by several sessile, cordate- 
ovate, acute, hirsute bracts 5-8 mm. long; pedicels 1-2 mm. long, sparsely 
hirsute; flowers 5-merous; hypanthium narrowly obconic, 4.2 mm. long, 
10-costate, sparsely strigose-hirsute with brownish hairs 0.5-1 mm. long; 
calyx-tube spreading, 1 mm. wide; sepals thin and membranous, round-ovate, 
rounded at the tip, 0.3-0.6 mm. long; exterior teeth subulate, curved outward 
and upward, 3.6 mm. long, hirsute, tipped with a straight awn 4.8 mm. long; 
petals (not fully expanded) obovate, 5 mm. long, 4 mm. wide, broadly rounded 
above, freely nerved; stamens isomorphic; filaments (not fully expanded) 
flattened, 2 nun. long; anthers subulate, somewhat outwardly arcuate, 3 or 
5.6 mm. long, opening by a .single pore; connective 2-spurred at base, the 
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basal spur conic, 0.7 mm. long, the dorsal linear, 2-2.2 mm. long, minutely 
2-lobed at the apex, closely appressed to the anther; ovary slender, free, 
glabrous, 5-celled; style 4 mm. long; stigma capitate. 

Type KS 29969 , collected at Mishuyacu, near Iquitos, Dept. Loreto, 
Peru; other specimens from the same locality are K 90 and 1334. The elon¬ 
gated exterior teeth of the calyx and the sessile inflorescence show that it is 
related to M. pnmifolia D. Don, which lacks the long pubescence of the 
stem, leaves, and hypanthium, has much smaller obtuse leaves, and soli¬ 
tary flowers. The color of the petals is described on the three sheets as 
white, lilac, and cream. The width of the leaves varies considerably, being 
least in 1334 , where it is often less than half of the length, and broadest 
in 90, where it may be as much as three-fourths of the length. The single 
flower-cluster in 90 seems to be lateral, but probably is terminal on a short 
concealed branch. 

Meriania Spruceana Cogn. Dept. San Martin, San Roque: W 7010 . 

Graffenrieda DC. 

Graffenrieda limbata Triana. Dept. Jumn, Colonia Perene: KS 
24953; Dept. San Martin, Tarapoto (type locality): W 5893 . 

Graffenrieda patens Triana. Dept. Loreto, near Iquitos: K 413 . 

Graffenrieda stenopetala Ule. This name has been applied to a 
well-marked species from Mount Roraima, resembling G . intermedia Tri¬ 
ana in general habit but differentiated by its long, triangular, sharply acute 
sepals. Like that species, its flowers are 4-merous, KS 24950 can not be dis¬ 
tinguished from its specifically, differing only in some very small matters 
of dimensions, but has 5-merous flowers. This does not affect the validity 
of the species, but may throw some doubt on the value of the number of 
flower-parts in the classification of species in this genus. In comparison 
with the type, the recent collection has somewhat looser flower-clusters 
and less pubescent infloresence. 

Calyptrella Naud. 

Calyptrella cucullata (Don) Triana. Dept. San Martin: W 6459 , 
7109 . 

Calyptrella tristis Triana. Dept. San Martin, Tarapoto (type lo¬ 
cality) :W5987. 

Salpinga Mart. 

Salpinga secunda Schr. & Mart. Dept. Loreto: KS 27148, 27328 , 
27388,29667,29921, K 517. 
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Monoxena Triana 

Monolena primtjlaeelora Hook.f. Dept. Junin, PicMs Trail: KS 
26131,26205. 

Diolena Naud. 

Diolena amazonica Pilger. Dept. Junin: KS 25385, 26660, 26800; 
Dept. Loreto: KS 29502, 29568, W 1804, 3421. This recently described 
species seem to be common in Amazonian Peru and we have it from alti¬ 
tudes up to 700 m. 


Leandra Raddi 


Leandra chaetodon (DC.) Cogn. Dept. Junin, PichisTrail: KS 26211 ; 
Dept. Loreto: KS 26928, 26971, 28336, W1328, 2687, 3762. 

Leandra dichotqma (Don) Cogn. Dept. Junin: KS 2367, 24803, 
25301,26081; Dept. San Martin: W 7186. 

Leandra erancavillana Cogn. Dept. Junin: KS 26223,26557; Dept. 
Loreto, KS 27303, 28593, W 2555, 2686, 8238. The first specimen cited is 
pubescent with red-purple hairs which give it a somewhat different aspect. 

Leandra longicoma Cogn. Dept. Loreto: KS 27087, 27242, 28252, 
28415, 28558, 29233, 29453, 29583, W 631, 704, 1693, 2327,7838, K 1150. 

Leandra nervosa (Naud.) Cogn. Dept. Ayacucho, Ccarrapa: KS 
22370. 

Leandra retropila Cogn. Dept. Ayacucho, Estrella: KS 22672; 
Dept. Junin, Pichis Trail: KS26134. 

Leandra reversa (DC.) Cogn. Dept. Junin, above San Ramon: KS 
24736. 

Leandra rueescens (DC.) Cogn. Pari: KS 30351, Dahlgren & Sella 
484. 

Leandra secunda (Don) Cogn. Dept. Loreto: KS 27349,28334,28464, 
28774, W 788, 797,1260,1291,1670,2080,2207; K1262. 

Leandra solenieera (Schr.) Cogn. Dept. Loreto, Pebas: W 1905. 


Pterocladon Hook. f. 

Pterocladon Sprtjcei Hook. f. Dept. San Martin, San Roque: W 
7050; Dept. Junin, Pichis Trail: KS 26102, a teratological form with 
abortive flowers. 


Miconia R. & P. 

§1. Jucunda 

Miconia holosericea (L.) Triana. Dept. San Martin, Lamas: W 
6435; Dept. Junin, San Ramon: KS 24766,24800. 
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§11. Tamonea 

Miconla acuminifera Triana. Dept. Junin: KS 24000 , 25575, 25997 , 
26188; Dept. San Martin: IF 7421. Our specimens are conspecific with Tri- 
ana 3997 from Colombia, apparently the type of the species. 

Miconia AMAZomcA Triana. Dept. San Martin, Tarapoto: IF 6076; 
Dept Loreto: KS29193, W 4588. 

Miconia aurea (Don) Naud. Dept. Loreto: IF 7858. 

Miconla btjbalina (Don) Naud. Dept. Loreto: KS26924 , 27216 , 29856 , 
W3666 } 3707 . 

Miconia dodecandra (Desr.) Cogn. Dept. Junin, near La Merced: 

KS 23920 . 

Miconia Donaeana Naud. Dept. San Martin, San Roque: IF 7002 , 

7055. 

Miconia fiaecida sp. nov. § Tamonea; ramis acute 4-angulatis et anguste 
4-alatis, ad nodos tenuiter furfuraceis ceterum glabris; foliis anguste ellipticis 
acuminatis integrisad petiolum gracilem longe cuneatis glabris 3-pIi-nerviis; 
panicula ramosa axibus 4-alatis ad nodos tenuissime furfuracea; floribus ses- 
silibus 5-meris; hypanthio anguste campanulato furfuraceo; sepalis late tri- 
angularibus acutis e sinubus rotundatis; petalis obovato-oblongis inaequaliter 
retusis extus furfuraceis; staminibus circa 15 isomorphis; filamentis glabris; 
antheris crasse subulatis connectivo non producto; ovario 5-loculare; stylo 
longe exserto stigmate capitato. 

Shrub 2-3 m. high, the branches sharply 4-angled and narrowly winged, 
somewhat swollen and thinly furfuraceous at the nodes, otherwise glabrous; 
petioles slender, 2-3 cm. long, glabrous; blades thin, pale green, narrowly 
elliptic, 25-35 cm. long, 6-7 cm. wide, long-acuminate, entire, long-cuneate at 
base, glabrous throughout, 3-pli-nerved; primaries plane above, barely ele¬ 
vated beneath, the lateral about 3 mm. from the margin; secondaries plane on 
both sides, 8-12 mm. apart, ascending at an angle of about 75°; tertiaries 
obscure, reticulate; panicle 15 cm. long, widely branched, the axes sharply 
4-angled, narrowly 4-winged, thinly furfuraceous at the nodes; flowers in ter¬ 
minal clusters of 3, the central sessile, the lateral sessile or very short-pedi- 
celled, 5-merous; hypanthiunx tubular-campanulate, 2.7 mm. long to the toms, 
very minutely and sparsely pulverulent; calyx-tube erect, prolonged 0.8 mm.; 
sepals broadly triangular from rounded sinuses, 0.4 mm. long, acute, the ex¬ 
terior, teeth reduced to minute subapical thickenings, pulverulent' like the 
. hvpanthiuxn; petals obovate-oblong, 4 mm. long, ,2.3 mm. wide, strongly in¬ 
equilateral and conspicuously retuse, minutely but densely furfuraceous ex- 
teraaUy; stamens variable in number, about 15, isomorphic; filaments 4 mm. 
long, slightly flattened, glabrous; anthers stoutly subulate, nearly straight, 
3 mm. long, the slender connective neither appendaged nor prolonged; ovary 
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half-inferior, 5-celled, its rounded summit glabrous; style straight, glabrous, 
slender, 7 mm. long; stigma capitate, 1.2 mm. in diameter. 

Type, KS 25625, collected in dense forest on the Pichis Trail, Dept. 
Jumn, Peru, alt. 1600-1900 m. The species is remarkable in several ways: 
its square winged stems are hollow, and in one place have been punctured 
at a swollen node by some insect, suggesting a possible myrmecopliily; the 
general aspect of its inflorescence is unusual, its numerous stamens resem¬ 
ble those of § Tamonea more closely than any other section of the genus, 
but suggest those of Tococa. There is no species known to me with which it 
may well be compared or to which it seems to be related; under the ar¬ 
rangement of species in Cogniaux’ Monograph it should And a place near 
M. reducens Triana. 

Miconia glandijlxfera Cogn. Dept. Junm, Pichis Trail: KS 25451, 
near Perene Bridge: KS 25373; Dept. Loreto: KS 28153, W 4100 . 

Miconia macrophylla (Don) Triana. Dept. Junin, near Perene Bridge: 
KS 25297; Dept. San Martin, San Roque: W 7793; in the lowlands of Dept 
Loreto: KS 27094, 27507, 28561 , 29157 , 29531, W 1481,1646, 1996 , 2770 , 
4569 . 

Miconia parvielora (Benth.) Cogn. Dept. Loreto: W 901; Manaos: 
KS 30010,30142. 

Miconia Traillii Cogn. W 1629 and 1631, from Dept. Loreto, are 
fruiting specimens in which the form of the hypanthium strongly indicates 
the section Tamonea . They have been compared with TrailPs type of the 
species at Kew, which they resemble considerably in foliage, and are re¬ 
ferred here tentatively. 

§111. Adenodesma 

Miconia amplexans (Crueg.) Cogn. Pogonorhynchus amplexans Crueg. 
(1847; Trinidad), Miconia umbrifera Naud. (1851; Peru), Miconia symplec - 
tocaulos Pilger (1905; Amazonas). The early descriptions given by Crueger 
and Naudin are so clear that there is no doubt of their application, but it 
has been necessary to decide whether the Ule plant upon which Pilger 
based his species differs specifically. Existing material of the type of P. 
amplexans is apparently to be found only at Kew and is not in good condi¬ 
tion. Nevertheless, careful examination has convinced me that it is con- 
specific with the plants from Loreto and Amazonas, as well as with others 
from farther south in Bolivia. The Berlin herbarium contains five different 
collections of Tessmann and Ule which have been referred to M. symplecio - 
caulos, and all of them would have been placed in Mi'amplexans by anyone 
using Cogniaux* Monograph as a guide. The same herbarium contains but 
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a single specimen under M. mnplexans , Poeppig 1424 , which is actually 
If. amplexicaulis Naud. One can imagine that Pilger, consulting the her¬ 
barium to confirm his identification of Lie’s plant and finding this sheet 
only, saw at once that he was dealing with something entirely different, 
described his new species, and compared it with M. tomentosa (Rich.) Don, 
to which it is of course related. 

The geographic distribution of M. amplexans is peculiar. Cogniaux 
mentions it from Peru, Panama, and Trinidad, and it is still unknown from 
any intermediate stations in this rather large triangle. It extends south into 
Bolivia, whence it is represented by Rushy 2251 and Williams 780 , both 
distributed as if. tomentosa, and by Buchtien 1736 , distributed as M. am¬ 
plexicaulis. More recently it has been discovered in British Honduras, 
Schipp 58 , where it becomes a tree 8 m. high. 

In Amazonian Peru and adjacent Brazil it is one of the commonest spe¬ 
cies, but apparently does not extend west beyond the Department of 
Loreto. Our specimens include KS 26917, 26933 , 28052 , W 677,1473,1577, 
1633,1698 , 2049, 4259, K 88, 288, and 1419. This ample series is in general 
quite uniform, but a few need comment. In K 88 the uppermost leaves are 
narrowly aureate at base and not amplexicaul, while the lower leaves are 
typical; the veins are very slightly impressed. In W 1577 the leaves are 
narrowly cuneate and distinctly petiolate, but the auricles are rounded; 
here also the veins are somewhat impressed. These two plants therefore 
approach if. tomentosa . In W 1473 , K1419 , and KS 26917 the pubescence 
of the lower leaf-surface is much softer and denser and composed of much 
larger stellate hairs. 

§IV. Odomeris 

Miconia muricata (Don) Triana. Pozuzo: Macbride 4573; Dept. 
Junin, La Merced: KS 23526,24085. 

§V. Laceraria 

Miconia aureoides Cogn. KS 29528, with calyx closed in bud, is 
referred here tentatively. 

§VT. Eumiconia 

Miconia alata (Aubl.) DC. Manaos: KS 30004; Para: KS 30363. 

Miconia albicans (Sw.) Triana. Although a common lowland species 
in other parts of South America, we have it in recent collections only from 
altitudes of 600 m. or more. Dept. Junrn, La Merced: Macbride 5520, San 
Ramon: KS 24777; Dept. Huanuco, Pampayacu: Macbride 5103; Dept. 
San Martin, San Roque: W 7437, 7649. 
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Miconia amplexicatjlis Naud. Dept. San Martin, San Roque: W 
7005. 

Miconia aulocalyx Mart. Dept. Loreto: KS 27406, 29255, IF 487, 
52<?2. 

Miconia barbinervis (Eenth.) Triana. Dept. Loreto: IDS' 2<?07jf, IF 
17P5, iT P27; Terr. Caqueta, Colombia: Woronow & Juzepczuk 5994, Juze- 
pczuk 6024. 

Miconia calvescens DC. Very common in the lowlands of Peru and 
down the Amazon to its mouth. Dept. Jumn: KS 25028, 26258, 26276, 
26321, 26472, 26528, 26684 ; Dept. Loreto: ivS 27J9d, 2P550, 2Pd<?£, IF 
2P7, 1479 , 2145, 2457, 2<?75, JJ14, JJ57, £ 1425; Pard: Dahlgren fif Sella 
125. 

Miconia cannabina Markg. The type locality of the species is Iquitos 
and it seems to be abundant in the vicinity: KS 27013, 27223, 29738, W 
1493, 3663, 8154, K 1076. 

Miconia cabitata TJle. Dept. Loreto, apparently common: KS 27284, 
28437,29664, W 1327,1338,1634,2993. 

Miconia ceramicarpa (DC.) Cogn. Near Para: Williams & Sella 45, 
KS 30309. Although very common In the lowland forests near the coast, 
It does not extend far up the Amazon, where Its place is taken by the re¬ 
lated M. nervosa. 

Miconia Chamissois Naud. Dept. Loreto: IF 7982, KS 26902, 27178, 
K 339. 

Miconia clavistila sp. nov. § Eumiconia Glomeratiflorae; ramis, petiolis, 
inflorescentia, et hypanthio dense brunneo-tomentosis, pilis stipitato-stellatis; 
petiolis brevibus crassis; foliorum laminis late oblongis acutis basi rotundatis 
vel obscure subcordatis subintegrls 3-nerviis, supra glabris praeter venam 
mediam tomentosam, subtus molliter stellato-pubescentibus; panicula sparse 
ramosa, ramis elongatis glomerulos terminales gerentibus; floribus 5-meris 
sessilibus; hypanthio parvo campanulato; calycis tubo longe producto; sepalis 
ovatis obtusis; petalis obovatis acutis inaequilateralibus; staminibus isomor- 
phis; filamentis filiformibus; antheris linearibus, connective basi in lobos 2 
breves laterales producto; ovario 3-loculare; stylo elongato, post anthesin 
superne incrassato. 

Stems stout, densely tomentose above with brown, stalked, stellate hairs, 
the same indument covering the petioles, inflorescence, and hypanthium; pe¬ 
tioles stout, 10-15 mm. long; blades oblong or somewhat obovate-oblong, 
firm, as much as 16 cm. long by half as wide, obscurely acuminate to an 
acute apex, very shallowly and irregularly crenate-serrate, rounded or slightly 
subcordate at base, 3-nerved; upper surface minutely stellate-tomentose along 
the midvein, otherwise opaque and glabrous; lower surface softly pubescent. 
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pecially on the primaries, with brown, short-stalked, stellate hairs; primaries 
;htly impressed above, prominent beneath; secondaries nearly straight, 4-7 
m. apart, ascending at an angle of about 70°, obscure and plane above, 
irely elevated beneath; inflorescence a widely branching panicle about 10 cm. 
ng and wide, the opposite branches elongate, simple or once branched, each 
*anch bearing a single dense terminal glomerule of sessile 5-merous flowers; 
ypantliium fleshy, campanulate, 2.7 mm. long; calyx-tube prolonged 0.8 mm. 

> rounded sinuses; sepals broadly ovate-triangular, 1.2-1.3 mm. long, obtuse, 
*ect; exterior teeth almost wholly adnate, stoutly triangular, the free tip 0.2 
on. long, conspicuously surpassed by the sepals; petals obliquely obovate, 

.8 mm. long, 2.2 mm. wide, sharply acute and strongly inequilateral, com- 
letely but minutely stellate-pubescent without; stamens isomorphic; fila¬ 
ments filiform, 5 mm. long; anthers linear, 4.5 mm. long, opening by a minute 
srminal pore; connective 2-lobed at base and curved anteriorly into 2 lateral, 
:arcely diverging lobes; ovary half-inferior, 3-celled, its rounded summit 
.ensely but minutely pubescent around the style-base; style straight and 
lender, 8 mm. long, glabrous, in age becoming conspicuously thickened dis¬ 
ally; stigma truncate, 0.7 mm. in diameter. 

Type, W 373 , collected on the lower Rio Nanay, Dept. Loreto, Peru. 
According to the arrangement of species by Cogniaux, it appears to be 
■elated to M. barbinervis (Benth.) Triana and M . stelligera Cogn., particu- 
arly the latter, but differs from both in leaf-form and elongated style. 

Miconia compacta sp. nov. %Eumiconia Glomeratiflorae ; ramis teretibus 
iense brunneo-stellato-tomentosis; petiolis crassis brevibus dense tomentosis; 
.aminis membranaceis ellipticis acutis vel abrupte acuminatis integris basi 
rotundatis 3-nerviis vel 3-5-pli-nerviis, supra ad venas primarias sparse to¬ 
mentosis ceterum glabris, subtus dense stellato-pubescentibus; panicula rac- 
emiforme contracta confertiflora tomentosa, ramis lateralibus brevissimis, 
bracteis persistentibus; floribus 6-meris In glomerulis terminalibus sessilibus; 
bypan thio campanula to stellato-tomentoso; sepalis reflexis ovatls obtusis e 
sinubus angustis; petalis anguste obovatis basi cuneatis; filamentis anguste 
clavatis glandulosis; antheris linearibus dimorphis, connective majorum dorisjfejs 
tuberculato, basi breviter producto glandulosoque, minorum breviter produdflll 
ad basin glanduloso; ovario 3-loculare glanduloso; stylo glabro, stigmate 
ovoideo. 

Stems woody, 1-4 m. high, the upper branches terete, densely stellate- 
tqmeptose with brown hairs; petioles stout, 8-17 mm. long, tomentose like 
the stemf blades elliptic, 9-17 cm. long by half as wide, acute or abruptly 
acuminate, entire, rounded at base, normally 3-nerved, but in a few leaves 
distinctly 3-5-pli-nerved, glabrous above except a small strip of stellate tomen- 
tum along the primaries, freely but loosely stellate-pubescent below, more 
densely on the veins; principal veins nearly plane above, elevated beneath, 
the secondaries 5-8 mm. apart, ascending at an angle of 70°, the tertiaries 
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reticulate beneath; panicles contracted, 5-8 cm. long, densely stellate-tomen- 
tose, the lateral branches 3-5 mm. long; bracts lanceolate, persistent, 2-3 mm. 
long, densely tomentose; flowers sessile in small terminal glomerules, 6-merous; 
hypanthium campanulate, 3.2 mm. long to the torus, loosely but continuously 
tomentose with sessile, cinereous, stellate hairs; calyx-tube not prolonged; 
sepals reflexed, broadly ovate, 1.3 mm. long, 1 mm. wide, obtuse, pubescent 
like the hypanthium but less densely, the sinuses very narrow; exterior teeth 
reduced to minute subapical protuberances; petals narrowly obovate-spatu- 
late, 4 mm. long, 1.8 mm. wide, cuneate at base, rounded above, glabrous, the 
margins and apex somewhat involute and cucullate; stamens dimorphic; large 
stamens: filaments flattened, narrowly spatulate, 3.2 mm. long, freely glandu¬ 
lar except on the back; anthers nearly straight, linear, 3.6 mm. long, the con¬ 
nective much thickened below the middle, with a small dorsal protuberance, 
prolonged 0.4 mm. below the pollen-sacs into a fleshy, freely glandular base; 
small stamens: filaments 2.7 mm.* long, very narrowly spatulate and sparsely 
glandular; anthers arcuate, 2.8 mm., long, the connective much thickened 
basally and prolonged 0.3 mm., sparsely glandular at the very base only; ovary 
half-inferior, 3-celled with numerous ovules, the free summit truncate-conic, 
minutely glandular-punctate; style stout, glabrous, at least 4 mm. long; stigma 
large, ovoid. 

Type, KS 26936 , collected in forest at Iquitos, Dept. Loreto, Peru, alt. 
about 100 m.; other specimens from the same place are KS 27354 and K 
1050. The same species was also collected at Iquitos by Tessmann, numbers 
3648 and 3612. M. compacta appears to be related to M. glomerata Triana, 
to which the Tessmann collections have been referred at Berlin. That spe¬ 
cies has much narrower leaves truncate or cordate at base, 5-merous 
flowers, and very short, broadly rounded sepals. 

Mxconia dips ace a Naud. Dept. Ayacucho: KS 22411; Dept. Junin, 
La Merced: KS 23505 , Macbride 5541 , Huacapistana: KS 24516. 

Miconia erxocalyx Cogn. A tree 8-10 m. high, Dept. Loreto, Yuri- 
maguas: KS 27593 . 

Mxconia erioclada Triana. Common at altitudes of less than 700 in., 
Dept. Junin: Macbride 5546 , KS 23469 , 25070 , 25221 , 25372 , 26469; Dept. 
San Martin: W 6758; Dept. Loreto: KS 27835 , 29504 , 29554 , W 294, 
3210,4940 , 4999 . 

Miconia etjgemioxdes Triana. Dept. Loreto, La Victoria: W 2966, 
without flowers. The specimen has narrower leaves than the type and is 
referred here with considerable reluctance, 

Miconia eallax DC. Dept, Junin, San Ram6n: KS 24775 , an aber¬ 
rant form with longer leaves. 

'Miconia hbteromera Naud. Dept. Loreto: W 2688 , 2985l 3011 . Our 
specimens, which are, totally glabrous on the leaves and only thinly fur-. 
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furaceous on the petioles and stem, are referred tentatively to this species, 
which is described as setulose on the leaves and hirsute on the petioles. 
This may be due to the age of the specimens, ours being fully mature, or to 
geographic differentiation, ours being from the lowlands near Iquitos, 
while the original is from Maynas Alto. The similarity of leaf-shape is 
striking. 

Miconia ibagxtensxs (Bonpl.) Triana. Dept. Junin: Macbride 5534, 
5488, KS 24781; Dept. Huanuco: Macbride 5020; Dept. San Martin: W 
5380 , 5630,6151, 6428 , 7530. 

Miconia jxtrttensis Pilger. Dept. Loreto, lower Rio Nanay: W 481 . 
The specimen agrees excellently with the type, Ule 5827, in the Berlin 
herbarium. 

Miconia lepidota DC. Dept. Loreto: KS 29954, W 4036; Manaos: 
KS 30123; Para: KS 30495 . 

Miconia longiracemosa sp. nov. § Eumiconia Paniculares; ramis glabris, 
internodis complanatis xnox subteretibus; foliis anguste ellipticis, breviter 
acuminatis, subin tegris, basi in petiolum brevem alatum cuneatis, 3-pli- 
nerviis, utrinque glabris, subtus angustissime reticulatis; pedunculis compres- 
sis, paniculae ramis lateralibus multo elongatis; floribus 5-meris, sessilibus aut 
brevissime pedicellatis; hypanthio tubuloso-campanulato, minutissime rubro- 
punctato; sepalis erectis, triangularibus, acutis, dentibus exterioribus subulatis 
quam sepalis brevioribus; petalis obovato-oblongis; antheris linearibus dimor- 
phis, connectivo exteriorum basi in appendicem latam rotundatam, interiorum 
in calcar dorsale breve et lobos 2 laterales deflexos producto; ovario 4-loculare. 

Stems woody, apparently sparsely branched, glabrous, the upper inter- 
nodes conspicuously compressed, later filling out to roundly 4-angular and 
eventually subterete; leaf-blades firm, narrowly elliptic, 12-25 cm. long by a 
third as wide, abruptly acuminate, nearly or quite entire, cuneate at base into 
a winged petiole 15-20 mm. long, 3-pli-nerved, glabrous; primaries and sec¬ 
ondaries impressed above, elevated beneath, the latter 5-8 mm. apart, ascend¬ 
ing at an angle of about 70°, tertiaries obsolete above, very finely reticulate 
beneath; panicles large and freely branched, 15-20 cm. long, glabrous, the 
internodes conspicuously flattened, the lateral branches greatly elongate; 
flowers 5-merous, mostly in glomerules of 2, of which one is sessile and the 
other short-pedicelled; hypanthium tubular-campanulate, 2.4 mm. long to the 
torus, obscurely 10-ribbed, minutely verruculose and sparsely furfuraceous 
with reddish, probably substellate hairs; calyx-tube somewhat flaring, pro¬ 
longed about 0.4 mm., sepals erect, triangular, acute, 0.5 mm. long, exterior 
teeth Subulate, shorter than the sepals; petals obovate-oblong, 1.5 mm. long by 
1.1 mm. wide, slightly inequilateral, obscurely retuse, thinly pulverulent exter- 
, nally; anthers stoutly linear, opening by a minute terminal pore, dimorphic; 
connective of the larger prolonged 0.4 mm. at base into a single semicircular 
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flat organ, that of the smaller prolonged 0.2 mm. into a triangular dorsal and 
2 broadly triangular, deflexed lateral lobes; ovary half-inferior, 4-celled, its 
free summit glabrous, truncate-conic, sharply 10-ribbed and minutely 10- 
toothed. 

Type, W 4249 , collected on the lower Rio Huallaga, Dept. Loreto, 
Peru, alt. 155—210 m.; other specimens from the same region, or from the 
Rio Itaya and Rio Nanay, are W 115 , 604 , 3296 , 3878 , 4038 , 4167 , and 
4349 . 

Superficially this species bears a strong resemblance to M . pteropoda 
Benth., which grows in the same region and with which it was at first con¬ 
fused, until the arrival of the later numbers provided flowering material 
for more exact comparison. The stamens of M. pteropoda are isomorphic 
and the connective is divided at base into two lateral lobes which are 
strongly deflexed anteriorly. Even in sterile condition the two may be dis¬ 
tinguished by the venation. In M . pteropoda the vein-areoles on the lower 
side of the leaf are usually more or less oblong and always exceeding 1 mm. 
in their smallest dimension; in M. longiracemosa they are nearly always 
5-6-sided and only 0.3 mm. across. 

At the present time the value of the anther-connective in the classifica¬ 
tion of Miconia is not fully known. Whether these two species should be 
regarded as related because of their superficial similarity, or separated 
because of their differences in anthers, must wait until the whole genus is 
more thoroughly studied. 

Miconia Martiniana sp. nov. \Eumiconia; ramis juvenilibus compressis 
bisulcatis densissime brunneo-furfuraceo-tomentosis; petiolis brevissimis cras- 
sis dense tomentosis; foliorum laminis magnis anguste obovato-oblongis satis 
acuminatis leviter undulato-serratis e media ad basin subcordatam angustatis 
5-pli-nerviis, supra primum stellato-pubescentibus mox glabris nitentibus ad 
venam mediam tomentosis, subtus molliter stellato-pubescentibus praecipue 
ad venas; inflorescentia subsimplice ramis paucis elongatis stellato-tomento- 
sis; floribus 5-meris sessilibus secus ramos inflorescentiae in glomerulos dense 
confertis; hypanthio campanulato tomentoso; sepalis brevissimis triangulari- 
bus e sinubus rotundatis, dentibus exterioribus nullis; petalis parvis cuneatis 
inaequilateralibus retusis extus stellatis; filamentis gracilibus; antheris di- 
morphis linearibus poro minuto dehiscentibus, connectivo ad basin dilatato et 
(ser. ext.) in lobos 2 tortos laterales et 2 dorsales minutos vel (ser. int.) in 
lobos 2 laterales graciles et 1 dorsalem producto; ovarxo semi-infero, 3-locu- 
lare, summo conico pubescente in lobos 5 erectos producto; stylo glabro; 
stigmate capitato. 

Upper internodes alternately flattened, shallowly 2-sulcate, very densely 
furfuraceOus-tomentose; petioles stout, 3-5 mm. long, tomentose like the 
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stem; leaf-blades firm 5 narrowly obovate-oblong, as much as 9 by 26 cm. 3 
rather abruptly acuminate, inconspicuously undulate-serrulate, narrowed from 
above the middle to a cordate base, 5-pli-nerved, the upper side at first stel¬ 
late-pubescent, soon becoming glabrous and shining, but persistently tomen- 
tose on the midvein, the lower side brown, densely and softly stellate-pube¬ 
scent, especially on the veins; primaries and secondaries impressed above, 
strongly elevated beneath, the latter 7-9 mm. apart, ascending at an angle of 
about 75° and nearly straight, the tertiaries obsolete above, reticulate be¬ 
neath; inflorescence densely Stellate-tomentose, with a few straight, elongate, 

4- suIcate branches bearing each several crowded glomerules of sessile 5-merous 
flowers; hypanthium narrowly campanuiate, 2.8 mm. long, densely toxnentose 
with pale brown stellate hairs; calyx-tube prolonged 0.8 mm. erect, pubescent 
litre the hypanthium; sepals triangular, acute, 0.3 mm. long, from broadly 
rounded sinuses, pubescent like the hypanthium; exterior teeth not differen¬ 
tiated; petals cuneate, 2,7 mm. long, inequilateral, irregularly retuse, stellate- 
pubescent on the outside, mostly near the tip; stamens dimorphic; filaments 
slender, 3.5 or 3 mm. long; anthers linear, straight, 4.5 or 3 mm. long, open¬ 
ing by a minute terminal pore; connective expanded at base into (large an¬ 
thers) 2 conspicuous, somewhat spiral lateral lobes and 2 minute dorsal lobes 
or (small anthers) 2 very slender lateral lobes and 1 minute dorsal lobe; ovary 
half-inferior, 3-celled, the conic summit minutely pubescent and prolonged 
into 5 erect flat lobes 0.6 mm. long; style glabrous, 7 mm. long; stigma capi¬ 
tate, 0.7 mm. in diameter. 

Type W 7212 , collected at San Roque, Dept. San Martin, Peru, alt- 
1350-1500 m. The plant resembles in appearance and is related to M. 
phanerostila Pilger, which has much longer sepals, glandular connective, 
truncate stigma, and decurrent leaves. 

Miconia Matthaei Naud. Dept. Loreto, Masisea: KS 26854. 

Miconia membranicalyx sp, nov, \Eumiconia Glomeratiflorae; ramis ju- 
venilibus dense tomentosis mox glabrescentibus subteretibus; petiolis crassis 
brevibus dense tomentosis; laminis anguste ellipticis acuminatis Integris basi 
obtusis 3-nerviis, supra ad basin venae mediae tomentosis ceterum glabris, 
subtus stellato-pubescentibus, venis lateralibus ad marginem proximis; in- 
florescentia parva dense tomentosa, ramis lateralibus circa 4; hypanthio cam- 
panulato dense steHato-tomentoso; sepalis erectis triangularibus membrano 
coxmatis, dentibus exterioribus triangularibus crassis sepala obtegentibus; 
petalis obovatis inaequilateralibus; antheris majoribus basi in appendicem 
crassam obliquam subcordatam productis, minoribusin appendicem dilatatam 

5- lobatam expansis; ovario 5-loculare pauciovulato. 

'Steths'/^dody, subterete, densely tomentose when young with dull brown, 
stellate hais**, glabrescent below; petioles very stout, 8-12 mm, long, tomen¬ 
tose like the stem; blades thin, narrowly elliptic, 11-16 cm. long, 3.5-5 cm. 
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wide, acuminate, obtuse at base, entire, glabrous above, except for a short line 
of tomentum along the base of the midvein, freely stellate-pubescent on the 
lower side, somewhat more densely on the veins, 3-nerved, the laterals only 
2-3 mm. from the margin; primaries and secondaries impressed above, ele¬ 
vated beneath, the latter averaging 6 mm. apart, ascending at an angle of 
70°, the tertiaries obsolete above, scarcely reticulate beneath; inflorescence 
about 3 cm. long, its stout axes densely tomentose, the lateral branches 3-4 
mm. long and about 4 in number; flowers 5-merous, sessile in dense giomeruies; 
hypanthium broadly campanuiate, 2 mm. long to the torus, densely Stella te- 
tomentose; calyx-tube prolonged 0.7 mm; sepals thin, glabrous, narrowly tri¬ 
angular, 0.4 mm. long, connected by a delicate membrane, completely con¬ 
cealed by the thick, broadly triangular, obtuse, densely tomentose exterior 
teeth; petals narrowly obovate, 4 mm. long by 2.4 mm. wide, very unsymmet- 
rical; large stamens: filaments slender, 5 mm. long; anthers stoutly linear, 
3.3 mm. long, the connective prolonged 0.8 mm. below the pollen-sacs and 
dilated into a fleshy, oblique, subrotund or broadly cordate appendage sur¬ 
rounding the filament; small stamens: filaments slender, 4.2 mm, long; anthers 
stoutly linear, 2.4 mm. long, the connective prolonged 0.7 mm. below the 
pollen-sacs, divided on the ventral side, and dilated into a triangular, 5-lobed 
appendage surrounding the filament; ovary 5-celled, with few ovules in each 
cell; style straight, slender, glabrous, 7 mm. long, the stigma barely expanded, 
0.5 mm. in diameter. 

Type, Dahlgren <$f Sella 522, collected at Para, Brazil. M* membrani - 
calyx is closely related to M. multispicata Naud., of the West Indies and 
Trinidad, and the undescribed M. ruficalyx Gleason, of British Guiana. 
All three agree in the general structure of the inflorescence, the membrane 
connecting the sepals, the dimorphic stamens with greatly prolonged con¬ 
nective, and the small number of ovules. Our species is separated from the 
other two by its narrower leaves, its much reduced inflorescence, its, 
strongly inequilateral petals, and its 5-celled ovary. 

Miconia mollis Triana. Dept. San Martin, Alto Rio Huallaga: W 
6718 . This station is not far from the type locality at Tarapoto and the 
species was also collected in the same general region by Mathews. It is not 
well differentiated from M. Schwackei Cogn. 

Miconia nervosa (Sm.) Triana. Dept. Junin: KS 26225 , 26339, 
Macbride 5811; Dept, San Martin: W 6074; Dept. Loreto: KS 26855, 
27576, 27937, 27967 , 28560, 28745, 29665, W 685, 784, 801 , 1598, 1869 , 
2043, 2321, 2581,3083, 3728 , 3729, 3879 , 4344, 4700, 4801 , 823L 

Miconia nobilis sp. nov. \Eumiconia Impetiolares; ramis crassis, obtuse 
4-angulatis, dense fusco-tomentosis; petiolis triquetris brevissimis; laminis 
maximis membranaceis obovatis acuminatis integris basi acutis 5-pli-nerviis 
supra glabris subtus ad venas sparse et ad paginam sparsissime breviterque 
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lanatis; panicula ampla ramosa lanata; floribus 5-meris in glomerulis pauci- 
floris sessilibus; hypanthio campanulato tenuissime stellate; sepalis brevissi- 
mis late rotundatis; petalis obovato-oblongis; staminibus subdimorphis lineari- 
bus, connective infra tliecis breviter producto at ad marginem glanduloso; 
ovario 3-loculare; stylo breve crasso glabro, stigmate capitate. 

A tree 4-5 m. high, the stout upper branches roundly 4-angled and 
densely lanate or tomentose with brown hairs; petioles stout, 1 cm. long, 3-an¬ 
gled; blades thin, obovate, as much as 46 cm. long by half as wide, abruptly 
acuminate, entire, acute at base, 5-pli-nerved, the outer pair submarginal, 
veins plane above, the secondaries about 1 cm. apart, ascending at an angle of 
about 75°, primaries and secondaries prominently elevated beneath, the nu¬ 
merous tertiaries plane and finely reticulate; upper surface glabrous, the lower 
side very thinly and sparsely lanate with short appressed hairs, most abundant 
on the veins; panicle 20 cm. long, freely branched, its strongly sulcate branches 
densely brown-lanate; flowers 5-merous, sessile in small, few-flowered, lateral 
glomerules; hypanthium campanulate, 2.7 mm. long to the torus, very thinly 
and minutely stellate-pubescent, soon glabrous; calyx-tube prolonged 0.6 mm.; 
sepals depressed-rounded, 0.2 mm. long, from broadly rounded sinuses, the 
exterior teeth reduced to minute verrucosities; petals rather thick, obovate- 
oblong, 2.8 mm. long, 1.9 mm. wide; anthers somewhat dimorphic, linear, 
opening by a minute terminal pore, 3.3 or 2.8 mm. long; connective prolonged 
about 0.3 mm. below the thecae, that of the large anthers dilated into a single 
truncate lobe nearly surrounding the filament, with 4-7 sessile glands on the 
margin of each side, that of the small anthers divided dorsally into 2 rounded 
lateral lobes, each with 1-4 marginal glands; ovary 3-celled with numerous 
ovules; style (perhaps not fully expanded) stout, terete, glabrous, 2.7 mm. 
long, the capitate stigma 0.8 mm. in diameter. 

Type KS 26006 , collected in dense forest at San Nicolas, on the Pichis 
Trail, Dept. Jumn, Peru, alt. 1100 m. The calyx was noted as rich pink, 
the corolla white. The species is related to a small group including such 
well-known forms as M . dipsacea Naud., M. impetiolaris (Sw.) Don, and 
M . amplexicaulis Naud.; to this group have recently been added M. fal~ 
caia Cogn. and If. phanerosiila Pilger. The closer affinity of our species to 
the last is shown by the striking similarity of the glandular anthers. Pil- 
ger's plant differs from M. nobilis in its much smaller, elliptic, long- 
petioled leaves, its tomentose hypanthium, and its large triangular sepals. 

Miconia Pqeppigii Triana. If. congesta Cogn. Dept. Loreto; W 2900 , 
3340, 3698, 4147, 4373, 4548; Bolivia, Mapiri: Buchiien 1680 (type of M . 
congesta). A careful examination of Cogniaux 5 species fails to reveal any 
difference between it and the Peruvian plants. 

Miconia prasena (Sw.) DC. Dept. Loreto: KS 27391 , 28929 , W 572, 
974,2936.4807. 
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Miconia pterqpoda Benth. Dept. Loreto: W 1636, 2707, 2987; near 
Para: KS 30462. 

Miconia radulaeeolla Naud. Dept. Loreto: KS 27307 , 29662 . 

Miconia pip aria Trlana. Dept. Loreto, Rio Maranon Valley: iCS 
29136. It Is doubtful if M. persicariaefolia Cogn. can be kept separate. 

Miconia rueescens (Aubl.) DC. Dept. San Martin, Tarapoto: W 
5422. 

Miconia scqrpioxdes (Schl. & Cham.) Naud. Dept. Loreto, Lower Rio 
Huallaga: W 4266,4607. 

Miconia serxalis DC, Dept. Loreto: KS 27544, 27948 , 28077, 29857, 
29995, W1454,1508 , 3631,3836,4718, K 36. 

Miconla spennerostachya Naud. M. Aspiazui Macbr., M. nectaria 
Macbr. Dept. Loreto, a small tree at Pebas: W 1686, a shrub between 
Yurimaguas and Balsapuerto: KS 28131. The most conspicuous external 
feature of the species is a series of cyathiform glands along the upper 
part of the petiole or the base of the blade, while dissection shows that 
the anthers are glandular at base. It was also collected In Peru by Mat¬ 
hews (type) and Pearce, and extends south into Bolivia: Rusby 2268, 2278, 
Steinbach 7173. The latter has been elsewhere identified as M. coronata 
(Bonpl.) DC., which is quite a different plant, of the section Tamonea, 
growing in the Andes of Colombia. I can not distinguish Macbride’s 
plants from this species. 

Miconia stenostachya DC. Dept. Ayacucho: KS 22705; Dept. San 
Martin: W 5423, 5629, 5678,6330, 6419,6427. 

Miconia tetrasperma sp. nov. \Eumiconia Paniculares; ramis gracilibus 
arete furfuraceis; petiolis brevibus furfuraceis; foliorum laminis elliptico- 
oblongis utrinque acutatis integris 5-nerviis, supra glabra nitidula, subtus 
opacis brunneis tenuissime stellatis praecipue ad nervos; panicula sessile folia 
terminalia subaequante, ramis angulatis tenuiter stellatis; floribus sessilibus 
5-meris; hypanthio late campanulato parvo stellato; calyce in alabastro fere 
clauso,ad anthesin in lobos 2-4 late triangulares lacero et mox deciduo; petalis 
anguste ellipticis acutis reffexis; staminibus dimorphis; filamentis gracilibus; 
antheris linearibus poro terminale dehiscentibus; connective infra thecis pro¬ 
duces in lobum unicum dorsalem et lobos 2 latero-ventrales; ovario 4-loculare; 
ovulo 1 in quoque loculo; stylo elongate, stigmate truncate; baccis 4-spermis, 
seminibus magnis. 

A shrub or small tree, the younger branches somewhat flattened, slightly 
swollen at the nodes, and very closely and minutely brown-furfuraceous; peti¬ 
oles angular, 8-12 mm. long, pubescent like the stem; leaf-blades rather firm, 
elliptic-oblong, those of the flowering branches as much as 12 by 5 cm., acu¬ 
minate to an obtuse apex, entire, broadly acute at base, 5-nerved, the outer 
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pair submarginal, glabrous and somewhat shining above when mature, very 
sparsely stellate when young, minutely and sparsely stellate beneath, espe¬ 
cially on the veins; panicle sessile, freely branched, 6-10 cm. long, its branches 
obscurely 4-angled, uniformly and thinly stellate; apparent pedicels up to 1.5 
mm., long, minutely bibracteolate at the summit, the actual pedicels 0-0,3 
mm. long; hypanthium broadly campanulate, stellate like the pedicels, 1.1- 
1.3 mm. long to the torus; calyx continuous and almost closed in bud, split at 
anthesis into 2-4 broadly triangular lobes extending nearly or quite to the 
torus, the lobes irregular in width, about 0.8 mm. long, acute to obtuse, soon 
deciduous; petals narrowly elliptic, subacute, reflexed at anthesis, 2.3 mm. 
long, minutely furfuraceous distally; stamens dimorphic; filaments very slen¬ 
der, 2 or 2.5 mm. long; anthers stoutly linear, 1.6 or 2 mm. long, opening by a 
small terminal pore, the basal two fifths sterile; connective prolonged below 
the thecae and dilated at base into (small stamens) a slender dorsal and two 
stouter lateral lobes or (large stamens) an oblique, flat, triangular organ with 
the dorsal lobe prominently spreading; ovary half-inferior, 4-celled, with a 
single ovule in each cell, free summit rounded, glabrous; style glabrous, slen¬ 
der, 3 mm. long; stigma truncate or punctiform. 

Type W 3757, collected at Iquitos, Dept. Loreto, Peru. Other speci¬ 
mens are K 265 , with stamens a trifle larger and at least some of the flowers 
6-merous; W 1520, in fruit, the berries spherical, 4-seeded, each seed 3.2 
mm. long; W 2753 , 3693 , still in bud, but agreeing with the type in all re¬ 
spects. All of these are from the immediate vicinity of Iquitos. 

In searching for other species with which M . tetrasperma may be com¬ 
pared, one is led to M . eugenioides Triana. This little known species is 
represented in herbaria only by the type collection, Spruce 3531, from the 
Rio Casiquiare. In general habit, it is very much like our species, and this 
similarity extends to the details of pubescence and floral structure with 
such remarkable fidelity that I have hesitated long before describing ours 
as new. The differences between the two species are as follows: All flower 
parts in M. eugenioides are a third to a half larger than in M„ tetrasperma, 
except the petals, which are 70-90% larger; the calyx seems to split into 5 
perfectly uniform sepals; there are about 10 ovules in each cell of the ovary, 
the leaves are shorter, proportionately narrower, acuminate to a sharper 
point, and sub-3-pli-nerved. 

Miconxa stelligera Cogn. Dept. Junm: KS 24635 , 24689, 25721, 
26483; Dept. Loreto: KS 27575, 27598 , 28190, 28960, 29332 , 29474, W 
3281,4398,5093 . 

Miconxa tiliaefglxa Naud. Dept. Junm, San Ramon: KS 24792, La 
Merced: Macbride 533L 

Miconia triplinervis R. &. P. Dept. Ayacucho: KS 22908, 23090; 
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Dept. Jtimn: KS 23618 , 24729 , 25247; Dept. San Martin: IF £955; Dept. 
Loreto: ATS 28805 , IF 4950,5094, 5275,5J4J. 

§VII. Glossocenirum 

Miconla centrodesma Naud. Dept. Loreto, Manfinfa on the upper 
Rio Nanay: W 1127 , identified by foliage resemblances alone. 

Miconia egensis Cogn. Dept. Loreto: IF 1637 ,270J. 

Miconla icosandra sp. nov. § Glossocentrum , ubique fere glabra; ramis ob¬ 
tuse 4-angulatis crassis; petiolis gracilibus brevibus; foliorum laminis mem- 
branaceis anguste oblongis acuminatis integris basi acutis sub-5-pli-nerviis; 
panicula ampla ramosa; floribus 5-meris confertis, terminalibus sessilibus, 
alaribus brevissime pedicellatis; hypanthio liemisphaerico; sepalis late trian- 
gularibus acutis e sinubus rotundatis, dentibus exterloribus subobsoletis; 
petalis obovato-oblongis, oblique retusis, utrinque minute pulverulentis; 
staminibus circa 20 isomorphis; filamentis filiformibus glabris; antheris lineari- 
bus obtusis poro lato ventro-terminale dehiscentibus: connectivo basi breviter 
product© in lobum dorsalem oblongum et lobos 2 laterales late rotundatos; 
ovario 4-loculare infero summo truncato glabro, placentis fere basalibus in 
loculos radiatim productis, ad basin ovarii adnatis, ovulis in quoque loculo 
10-13; stylo elongate; stigxnate capitato. 

Small tree, glabrous throughout; younger stems rather prominently 
flattened with internodes 2-4 cm. long; petioles slender, 15-25 mm. long; leaf- 
blades membranous, narrowly oblong, broadest somewhat above the middle, 
as much as 16 cm. long by a third as wide, acuminate to a slender cusp 1 cm. 
long, entire, acute at base, sub-5-pli-nerved, obscurely and minutely pulveru¬ 
lent on the lower surface; veins all lightly impressed and finely but obscurely 
reticulate above, conspicuously elevated beneath, the secondaries 4-6 mm. 
apkrt, ascending at an angle of about 80°; inflorescence paniculate, about 15 
cm. long, with spreading branches; fiow r ers 5-merous, crowded in small cy~ 
mules, the terminal sessile, the lateral on very short pedicels; hypanthium 
hemispheric, glabrous, 2 mm. long to the torus; calyx-tube somewdiat flaring, 
prolonged 0.3 mm. to rounded sinuses; sepals broadly triangular, acute, 0.4 
mm. long, the exterior teeth reduced to scarcely apparent thickenings; petals 
obovate-oblong, 3 mm. long, 2.2 mm. wide, obliquely retuse, minutely pul¬ 
verulent distally on both sides; stamens about 20, isomorphic; filaments fili¬ 
form, slightly flattened, 2.8 mm. long; anthers broadly linear, 2-celled, 2.4- 
2.6 mm. long, opening by a broad terminal pore; connective expanded below 
and prolonged 0.6 mm. below the thecae Into an oblong medio-dorsal lobe and 
2 small, rounded, latero-ventral lobes; ovary wholly inferior, 4-celled, Its top 
flat or slightly depressed; placentae nearly basal, extending radially into the 
loculi and adnate to the bottom of the ovary, each with 10-13 ovules on its 
upper side; style straight, erect or declined, 6 mm. long; stigma capitate, 0.7 
mm. in diameter. 
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Type, KS 25781 , collected at Enenas, on the Pichls Trail, Dept. Junm, 
Peru, alt. 1600-1900 m. In almost every flower there are some sterile fila¬ 
ments. Including them, the number of stamens varies from 17 to 21, but in 
at least half of the flowers exactly 20 were counted. The arrangement of the 
placentae is most unusual. There are other species of the genus in which 
the ovules are reduced to one in each cell, located at the base of the ovary, 
but this seems to represent a mere shortening of the usual axial placenta. 
In this species, the placenta is actually adnate to the bottom of the ovary. 
Genera have been described on morphological grounds of less importance, 
and the difference in placentae between the three subfamilies of Melasto- 
mataceae is of the same general order as the difference between this and 
the ordinary structure of Miconia . I know of no other species in the genus 
with which it may well be compared, but its position seems to be in 
§ Glossocentrum. 

Miconia Klugii sp. nov. § Glossocentrum; ramis crassis, obtuse 4-angulatis, 
minutissime arete lepidotis; petiolis elongatis lepidotis; foliis magnis ellipticis 
abrupte acuminatis integris basi acutis 3-pli-nerviis supra glabris subtus dense 
lepidotis; floribus paniculatis sessilibus 5-meris, inflorescentia lepidota; liy- 
panthio campanula to lepidoto; sepalis minutis; petalis cuneato-obovatis; an- 
theris linearibus poro la to dehiscentibus, connectivo basi in lobum rotundatum 
producto; ovario 3-loculare, stylo breve subclavato, stigmate truncate. 

Stems stout, roundly 4-angled, very closely and minutely lepidote; peti¬ 
oles stout, strongly angled, 2-6 cm. long, lepidote like the stem; blades firm, 
elliptic, as much as 23 cm. long by half as wide, acuminate, entire, broadly 
acute at base, 3-pli-nerved, glabrous and shining above, densely covered be¬ 
neath with a thick brown Indument of lepidote hairs; primaries and secondaries 
strongly impressed above, elevated beneath, the latter 5-8 mm. apart, ascend¬ 
ing at an angle of about 60°; inflorescence paniculate, freely branched, 20 cm. 
long, closely but thinly lepidote; flowers 5-merous, sessile and densely crowded 
on short lateral branches; hypanthium campanulate, 1.3 mm. long to the 
torus, where it is slightly constricted, densely brown-lepidote, its walls thick 
and fleshy; calyx-tube erect, 0.5 mm. long, lepidote like the hypanthium., the 
sepals reduced to minute points only 0.1 mm. long; petals cuneate-obovate, 
1.8 mm. long, 1 mm. wide, obliquely truncate or slightly retuse, inequilateral; 
stamens isomorphic; filaments very slender, 2 mm. long; anthers linear, 1.8 
mm. long, opening by a wide terminal pore; connective prolonged 0*3 mm. at 
base and dilated into a rounded, obscurely lobed appendage; ovary very 
small, half-inferior, 3-celled, its free summit rounded and glabrous; style 2.5 
mm. long, gradually thickened upward and 0.4 mm. in diameter at the trun¬ 
cate stigma. 

T 3T e > & 1141, collected in forest at Mishuyacu, near Iquitos, Dept. 
Loreto, Peru* alt. 100 m.; it is described as a tree 10 m. high. Our species 
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stands quite isolated from other Peruvian members of the section Glosso - 
centrum and is characterized among them by its conspicuous lepidote pu¬ 
bescence. It is apparently more closely related to M. chartacea Triana and 
other similar species of southern Brazil. 

Miconia longieolla (Aubl.) DC. Dept. Loreto: KS 28103, 29777 , W 
3280,3402,3506,4769 , 4PI2, 5350 . 

Miconia Martiuslana DC. Dept. Loreto, Mishuyacu: iv 22, 1022, 

icw. 

Miconia minutielora (Bonpl.) DC. Dept. Junin: KS 24627, Schunke 
422; Dept. San Martin: W 5628, 6425 , 7AU; Dept. Loreto: IF Z 
736; Para: Dahlgren Sf SeZZa 1P5,421. 

Miconia Pilgeriana Ule. This well marked species, originally col¬ 
lected on the Jurua River in Brazil, appears to be common in Amazonian 
Peru in Dept. Loreto: KS 28389, W 1714, 1718, 1779, 2319, 3339 , K 
1350 . Its stamens are especially distinctive, the basal half or somewhat 
more being sterile and nearly terete, while the distal portion broadens out 
into obovate fertile pollen-sacs opening by a wide terminal pore. In this 
feature it is extraordinarily like M. stellipilis Cogn., from Bolivia, the type 
of which is at the New York Botanical Carden. In fact, the stamens of the 
two species are indistinguishable In form or dimensions and the distinction 
lies in the shape of the petals and the character and amount of pubescence 
on the stem and leaves. Both Cogniaux and Ule placed their species In the 
section Cremanium. The former evidently mistook the sterile anther-base 
for a connective, since he reported the anthers as about 0.5 mm. long; the 
latter says the anthers are cuneate, 2-pored and glabrous, although I failed 
personally to find any anthers visible on the type specimen at Berlin, 
which seems to be entirely in fruit. In both species the filaments are but 
slightly flattened, quite slender, and with no trace of the geniculation 
which is so characteristic of most species of Cremanium. The anther taken 
as a whole is certainly linear and I believe both species properly belong in 
section Glossocentrum. 

Miconia puberula Cogn. Dept. Junin: KS 24790; Dept. San Martin: 
W 5702,6150, 

Miconia ternatixolia Triana. Dept. Ayacucho: KS 22419, 22946; 
Dept. Junin: Macbride 5344, KS 24156; Dept. San Martin: IF 6393, 7054 , 
7222 , 7676. 

§VIII. Chaenanthera 

Miconia chrysophyixa (Rich.) Urban. Dept. Loreto: KS 27032, 
27530, W 3660,4809. 

Miconia dichrophylla Macbr. Dept. Junin: KS 26379, Macbride 
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5495 (duplicate of the type); Dept. San Martin; W 5891 , 6421, 6472 , 
6586; Dept, Loreto: W 4886; Bolivia, Williams 757 (det. by Cogniaux as 
M.ftdva DC.), Buchtien 1711 (doubtfully det. by Cogniaux as M. charta - 
cea Triana), Bang 2650 (doubtfully det. by Cogniaux as M. elaeagnoides 
Cogn.). Of this whole series, only the last is in flower, the remainder exhib¬ 
iting fruits or immature buds. An examination of the stamens in this one 
shows that they are stoutly linear, opening by a fairly wide terminal pore, 
the connective briefly prolonged at base and bearing two dorsal and two 
latero-ventral spurs; the calyx is essentially truncate, the sepals reduced 
to 5 minute teeth only 0.2 mm. long. The habit of the plant is so much like 
M. cJtrysophytta (Rich.) IJrb. (. M.ftdva DC.) that a place for the species in 
section Chaenanthera is at once suggested, to which M . elaeagnoides also 
belongs. The former species has 3-nerved leaves, while in ours they are 5- 
pli-nerved, in which they agree with the description of M . elaeagnoides . A 
careful study of the original description of this species shows that our 
plants agree with it in all save two characters. The size of the leaves is 
stated as 20-30 cm. long by a third as wide; on our plants a few leaves can 
be found with this proportion, but not of this size, the largest being some¬ 
what less than 20 cm. The sepals are described as linear-subulate, while 
ours are extremely short and triangular. But it also appears that Cogniaux 
never saw the stamens, which he says are unknown, so that he must have 
guessed at the section to which it belongs, and must also have had to esti¬ 
mate the shape of the sepals in flower from their appearance in fruit. 
Three European herbaria have given no help in the matter, there being no 
specimens of If. elaeagnoides at Berlin or Kew, while the single sheet so 
labeled at Geneva is Poeppig 2458 instead of 2558 and of quite a different 
species. 

In summary, I believe that Macbride’s species is nothing more than the 
poorly known M. elaeagnoides Cogn., but pending examination of authen¬ 
tic material his name will be continued for our specimens. If this belief is 
correct, the species will need to be transferred from section VIII to Eumi - 
conia Seriatiflorae. 

|Miconia dolichorrhyncha Naud. Dept. Junin, La Merced: Mac- 
bride 5589 (typical), Pichis Trail: KS 25889 (terminal acumen poorly 
developed). 

1 Miconia Regelii Cogn. KS 30012 and 30107 , from Manaos, seem to 
agree fairly well with this species. 

§IX. Amhlyarrhena 

Miconia ciliata (Rich. )DC. Para: KS 30279, Dahlgren & Sella 222, 
254. 
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Miconia ceassieolia Triana. Chadiapoyas: W 7555. 

Miconia lasiostyla sp. nov. §A mblyarrhena; ramis obtuse tetragonis sul- 
catis pilis ramosis ferrugineis dense obtectis; foliis membranaceis breviter 
petiolatis obovato-oblongis amplis acutis ex medio ad basin obtusaxn cuneatis 
5-7-pli-nerviis supra ad venas primarias stellatis ceterum glabris subtus dense 
stellato-pubescentibus; paniculis amplis ramosis dense steUato-tomentosis, 
floribus 5-meris subsessilibus ad apicem ramulorum glomeratis; hypanthio 
mediocro globoso-campanulato dense cinereo-stellato-pubescente; sepalis late 
rotundatis, dentibus exterioribus crasse conicis; petalis subrotundis; filamentis 
glandulosis inf erne complanatis superne teretibus; antheris oblongis obtusis, 
connectivo non producto; ovario 4-loculare multiovulato summo glanduloso; 
stylo dense glanduloso, stigmate peltato. 

Young stems obtusely 4-angled and lightly 4-sulcate, densely covered 
with brown branched hairs, becoming sub terete and glabrous with age; peti¬ 
oles stout, 1-2 cm. long, pubescent like the stem; blades thin, obovate-oblong, 
as much as 20 cm. long by 7.5 cm. wide, acute, entire, narrowed from above 
the middle to an obtuse base, 5-7-pli-nerved; primaries plane above, elevated 
beneath, the upper arising 2-3 cm. above the base; secondaries obscure above, 
nearly plane beneath, arising at an angle of about 70°, about 3 mm. apart; 
tertiaries obsolete above, finely reticulate but nearly concealed beneath; upper 
surface glabrous, the primaries marked with a narrow line of short stellate 
hairs; lower surface densely brown-stellate-pubescent, the hairs longer and 
more crowded on the primaries; panicles ample, 10-15 cm. long, with usually 
3 branches from the uppermost axils, the axes densely Stellate-tomentose; 
flowers 5-merous, subsessile, densely crowded in terminal glomerules; hypan- 
thinm globose-campanulate or somewhat urceolate, 4 mm. long, densely cine¬ 
reous-stellate with sessile many-branched hairs 0.3 mm. long; calyx-tube 
prolonged 0.3 mm,; sepals semicircular or somewhat oblong or ovate, 0.7 mm. 
long, 1.2 mm. wide, from narrow but rounded sinuses, membranous, nearly or 
quite glabrous; exterior teeth stout, conic, 0.4 mm. long, arising just above the 
level of the sinuses, pubescent like the hypanthium; petals subrotund, 2.5 
mm. long and nearly as wide, somewhat retuse; stamens isomorphic; filaments 
3 mm. long the lower four fifths stoutly flattened, the upper fifth terete and 
incurved, pubescent throughout, but chiefly on the basal portion, with glandu¬ 
lar hairs 0.2 mm. long; anthers stout, oblong, 2-2.1 mm. long, with 4 cells in 
a single row, opening by a minute pore just under the end of the connective, 
which is neither prolonged nor lobed at base; ovary 4-celled. many-ovuled, its 
free summit convex and sparsely glandular around the style-base; style densely 
glandular, about 5 mm. long; stigma peltate, 1.1 mm. in diameter. 

Type, Sawada 77, collected at Pan de Azucar, Dept. Huanueo, Peru, 
described as 25 ft. high, deposited in the herbarium of the Field 'Museum.' 
The glandular filaments and style indicate a relationship to AT, majaMs 
Cogn. and M. ftoribunda (BonpL) DC., from which it differs in the shape 
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of the leaves, the character of the pubescence, and the subsessile, closely 
glomerulate flowers. 

Mxconxa pxleata DC. Dept. San Martin: W 6369 , 6390, 7306 , 7412. 

Miconia Radula Cogn. Miconia sphagnophila Macbr. Playapampa: 
Macbride 4503; Dept. Junin, Pichis Trail: KS 25908. A careful comparison 
of these two specimens with Weberbauer 4403 and Andre (type) at Kew 
convinces me that the slight differences between them are of no specific 
significance. In the type, the hypanthial indument is composed of stout 
conic-incurved bristles., almost retort-shaped, their bases as much as 0.4 
.mm. in diameter and absolutely contiguous over the hypanthium and 
pedicel. In Weberbauer 4403 , identified as this species by Cogniaux, the 
filaments are also glandular, but the hypanthial hairs are much more slen¬ 
der and proportionately longer; while they are still crowded, the actual 
surface of the hypanthium is generally visible between their comparatively 
slender bases. In KS 25908 the hypanthium has again this indument of 
slender hairs but the filaments are distinctly glabrous. The presence or 
absence of glandular hairs on the stamens has generally been regarded of 
good taxonomic value and experience shows that it is seldom subject to 
variation or exception. Here is a case, on the other hand, where we must 
broaden the definition of M. Radula to include forms without such glands 
or describe a new species. If we adopt the latter alternative, we are at once 
faced with the disposition of the Weberbauer plant, which combines the 
characters of both. Under the circumstances, it seems best to include them 
all in M . Radula. 

M. sphagnicola was separated from M. Radula because its leaves were 
5-pli-nerved. I do not know whether Macbride had seen authentic material 
of M. Radula before he described his species, but infer that he had not, 
since the collections of Andre are poorly represented in America. The ori¬ 
ginal collections plainly show pli-nerved leaves, and since Macbride’s 
species has glandular filaments, it is therefore reduced to M. Radula. 

Miconia Ruizii Naud. Dept. Junin, Pichis Trail: KS 25628 , 25748. 

§X. Cremanimn 

Miconia aprica sp. nov. \Cremanium , ad M . perumanam Cogn, affinis; 
ramis obtuse tetragonis leviter furfuraceis; f oliis subcoriaceis obovato-oblongis 
yel ovato-oblongis 5-nerviis acuminatis basi rotundatis spinuloso-denticulatis 
supra scabris subtus ad venas primarias pills ramosis obtectis ad venas secon- 
darias sparse pilosis ad paginam glabris; paniculis ramosissimis dense stellate- 
pilosis, floribus 5-meris brevissime pedicellatis; hypanthio glabro rubro-punc- 
tato; sepaiis triangularibus acutis, dentibus exterioribusadnatis; petalis obo- 
vatis parvis; antheris anguste obovatis 2-locellatis poro lato ventro-terminale 
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dehiscentibus, connectivo basi breviter producto inerassato; ovario 3-locu- 
lare multiovulato summo ad bypantblum septis 10 connexo; stylo breve 
crasso, stigmate truncato. 

A shrub or small tree; branches stout, roundly 4-angled and shallowly 
sulcate when young, terete with age, glabrous below, increasingly pilose above 
with long branched hairs; petioles slender, 10-15 mm. long, pubescent like 
the stem; blades yellowish-green, subcoriaceous, obovate-oblong to ovate- 
oblong, 7-10 cm. long by half as wide, abruptly acuminate, rounded at base, 
conspicuously spinulose-denticulate, 5-nerved; primaries lightly impressed 
above, prominent beneath, secondaries plane above, bare!}/ prominent be¬ 
neath, tertiaries obsolete above, plane and reticulate beneath, secondaries 
about 2 mm. apart, ascending at an angle of about 70°; upper surface scabrous 
with minute conical hairs; primaries freely and secondaries sparsely pilose 
beneath with branched hairs like those of the stem, the tertiaries and surface 
glabrous; panicle freely branched, 5-12 cm. long, its axes densely pilose or 
subtomentose with branched brown hairs; flowers subsessile, 5-merous; hypan- 
thium broadly campanulate-hemispheric, 1.6 mm. long to the torus, glabrous, 
minutely and sparsely red-punctate; calyx-tube slightly spreading, 0.3 mm. 
wide; sepals triangular, acute, 0.5 mm. long; exterior teeth equaling the sepals 
in size and shape, mostly adnale; petals obovate, 1.1 mm. long, 0.8 mm. wide, 
rounded, symmetrical, not retuse; stamens isomorphic; filaments 3.5 mm. 
long, the basal two thirds widened and much thickened in the middle, the 
upper third slender and terete; anthers stout, narrowly obovoid, 2.5 mm. long, 
2-celled, opening by a wide ventro-terminal pore; connective slightly pro¬ 
longed below the pollen-sacs and somewhat elevated into a dorsal ridge; ovary 
half-inferior, 3-celled with numerous ovules, its free summit connected with 
the hypanthium wall by 10 thin radiating septa; straight, stout, glabrous, 1.6 
mm. long, slightly thickened upwards to the truncate stigma. 

Type, KS 24246 collected in thickets and open woods, alt. 1800-2400 
m., Huacapistana, Dept. Junm, Peru, described as a shrub 4-8 ft. high; 
it is in full bloom. Other specimens are KS 24316 , from the same locality, a 
shrub 8-12 ft. high, in flower; 24381 , from Carpapata, above Huacapis¬ 
tana, alt. 2700-3200 m., a tree 15-25 ft. high, in bloom; and 2231L from a 
wooded hillside at Ccarrapa, Dept. Ayacucho, alt. 2200 m, 7 a shrub or 
small tree 8-12 ft. high. The latter specimen has ovate-oblong leaves and 
has lost most of its branched hairs. The species is related to if. peruviana 
Cogn., also from Peru, and differs in its pubescence, longer petioles, larger 
leaves and panicles, and glabrous hypanthium. 

Miconia caeetjlea (Don) Naud. Dept. Junm, San Ramon: KS 24758* 

Miconia clatiirantha (Mart.) Triana. Dept.'Junm, Pichis Trail: 
KS 26051,26187, 

: ; Miconia coelestis (Don) Naud. Dept. Junin, PicMs Trail :KS 25924, 
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Miconl4 cyanocarpa Maud. Dept. Jumn, San Ramon: KS 24690 . 

Miconxa hygr-Ophila Naud. Dept. Ayacucho, Ccarrapa: KS 22457; 
Dept. Jumn, Carpapata; KS 24471 . The former, with leaves nearly gla¬ 
brous beneath, agrees well with Bang 722; the latter, with leaves densely 
pubescent beneath, agrees equally well with Bang 2624 . The specimens 
are believed to be conspecific, notwithstanding the great difference in 
indument. 

Miconia ramosipila Macbr. Cani: Macbride 3411; Tambo de Vaca: 
Macbride 4341; Mufia: Macbride 4321 (isotype). 

§XI. Chaenopleura 

Miconia Macbride! sp. nov. § Chaenopleura; glabra; ramis obscure 4-an- 
gulatis, mox teretibus; foliis sessilibus, coriaceis, cordato-ovatis, ad apicem 
obtusam acuminatis, basi cordatis, superne obscure calloso-denticulatis, 3- 
nerviis cum venis marginalibus adjectis; panicula parva corymbiforme ramosa, 
pedicellis brevibus; floribus 4-meris; hypanthio subgloboso fauce constricto; 
sepalis ovato-triangularibus obtusis membranaceis dentes exteriores triangu¬ 
lares acutos aequantibus; petalis obovatis rotundatis; staminibus desinenti- 
bus; ovario infero 4-loculare. 

A glabrous shrub, the young stems obscurely 4-angled, soon becoming 
glabrous with the bark cracking longitudinally; leaves coriaceous, sessile, 
ovate, acuminate to an obtuse tip, cordate at base, 35-45 mm. long, 22-28 mm. 
wide, 3-nerved, with an additional pair of submarginal veins; primaries im¬ 
pressed above, elevated beneath; secondaries obsolete above, barely impressed 
below, with the tertiaries finely reticulate; panicle corymbiform, many- 
flowered, freely branched, 4-5 cm. long and wide; pedicels 2 mm. long; flowers 
4-merous; fruiting hypanthium subglobose, 2.5 mm. long; calyx-tube minutely 
prolonged; sepals membranous, broadly triangular-ovate, obtuse, 0.9 mm. 
long; exterior teeth free, triangular, somewhat thickened at the acute apex, 
appressed to and just equaling the sepals; petals obovate, 2.5 mm. long, 2 mm. 
wide, broadly rounded at the summit, spreading; ovary wholly inferior, 4- 
celled: stamens and style lacking. 

Type, W 5996 , collected at Tarapoto, Dept. San Martin, Peru, alt. 
750 m. Although the stamens are unfortunately lacking, the character of 
the inflorescence is sufficient to establish it in § Chaenopleura , and the 4- 
merous flowers and shining heart-shaped leaves show its relationship to 

niiida (Don) Naud,, a species represented in herbaria, so far as known 
to me, only by the original collection of Pavon in the Herbarium Boissier 
at Geneva. In that species the inflorescence is few-flowered and nodding, 
the hypanthium and petals fully twice as large, the leaves elliptic rather 
than ovate and less conspicuously cordate at base, and the obvious petioles 
2-4 mm. long. Cogniaux states that the calyx-lobes, by which he probably 
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meant the exterior teeth, are “late rotuxidatls”; I have not verified this 
point personally. It is also closely related to M . ret us a Pilger, erroneously 
placed in the section Amblyarrhena , which has a small lax inflorescence 
and longer and narrower leaves. 


Tococa Aubl. 

Sect. I. Pterophorae 

Tococagonoptera sp. nov. § Pterophorae; frutex trimetralis; ramis rotunde 
4-angulatis, junioribus dense longeque hirsutls; petiolis et formicariis gracili- 
bus dense hirsutis; laminis ellipticis falcato-acuminatis crenulatis cillatisque 
basi acutatls supra parce pilosis subtus ad venas majores parce setosls ceterum 
glabris, 3-nerviis; inflorescentia parva subumbellata termlnale et in axillis 
superioribus; hypanthio turbinato 5-alato ad nervos Inter alas setose, alls sup- 
erne ampliatls et sub apicem subito ampliatis in dentem triangularem, mar- 
gine dense glanduloso-hirsutis; sepalls triangularibus acutls; petalis late obo- 
vatis vel subrotundis retusis; ovario 3-loculare circum stylum pilis discretis * 
glandulosis ornato; stigmate lato peltato. 

Stems shrubby, when young strongly 4-angled and sulcate, densely hir¬ 
sute with stout, simple or minutely glandular hairs 5-7 mm. long, in age 
rounded 4-angled and sparsely short-hirsute; free petioles 10-15 (rarely 30) 
mm. long, densely hirsute; formicaria semi-ellipsoid, about 25 by 10 mm. as 
pressed, rather sparsely hirsute and puberulent; blades thin, bright green, 
narrowly elliptic, as much as 12 by 30 cm., falcately acuminate, crenulate and 
ciliate, acute at base, 3-nerved, with an additional pair of obscure, arcuate 
submarginals; veins plane above, lightly elevated beneath, the secondaries 5-8 
mm. apart, arising at an angle of about 70°, the tertiaries plane and obscurely 
reticulate; upper surface sparsely pilose with yellow hairs 2-3 mm. long and 
apart; lower surface sparsely setose with similar hairs on the primaries, very 
sparsely setose with somewhat shorter hairs on the secondaries, and minutely 
and obscurely puberulent on the surface; inflorescence small, rather crowded, 
subumbellate, terminal and in the upper axils; hypanthium turbinate, 8 mm, 
long to the torus, 5-winged, densely hirsute on the margin of the wings and 
sparsely so on the intermediate nerves with slender glandular hairs 2.5 mm. 
long, elsewhere glabrous, the wings membranous, extending to the tip of the 
sepals, gradually widened above to 1.2 mm. and near the summit abruptly 
widened into a laterally projecting, triangular, acute tooth nearly 3 mm, wide; 
calyx-tube prolonged 2 mm. to broad but angular sinuses, very sparsely setose 
on the back; sepals 1.6 mm. longer, triangular, acute; petals broadly obovate 
or subrotund, 9 mm. long, 7 mm. wide, deeply retuse, many-nerved; filaments 
flat, glabrous, 1 mm. wide; anthers plump, oblong, 5-5.5 mm. long, the pore 
almost exactly terminal; connective elevated on the back into a low ridge and 
ending at base in a small obtuse protuberance; ovary wholly Inferior, 3-celIed, 
the summit rather concave, bearing at the base of the style about 50 erect, 
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separate, glandular setae about 0.8 mm. long; style stout, glabrous; stigma 
peltate, 2.7 mm. in diameter. 

Type, KS 28092 , collected in dense forest between Yurimaguas and 
Balsapuerto, Dept. Loreto, Peru, alt. 135-180 m. K & S 26288 , from the 
same locality, and 28601 , from Balsapuerto, are the same. T. gonocarpa is 
distinguished at once by the projecting triangular tooth on the hypanthial 
wings. 

Tococastenopterasp. nov. \Fierophorae; arbuscula; ramis vetustioribusad 
nodes incrassatis glabrescentibus, junioribus valde complanatis ad marginem 
pilosis; petiolis crassis supra pilosis; formicariis parvis, breviter hirsutis; 
laminis ellipticis acuminatis minute denticulatis basi cuneatis 5-nerviis, supra 
setulosis subtus pubescentibus; panicula angusta axibus valde complanatis et 
alatis ad xnargines pilosis; hypanthio obconico 5-alato ad alas hirsute, alls 
trans ealyeem productis et dentes subulatos formantibus; sepalis subtruncatis, 
* dentibus exterioribus truncatis; petalis magnis; ovario 3-loculare semi-infero, 
rostro conico corona magna fimbriata ornato; stylo elongate sursum dilatato, 
stigmate peltato. 

Small tree 5-6 m. high, the branches swollen at the nodes, with short inter¬ 
nodes, terete and glabrous in age, when young strongly ancipitally flattened 
and winged, the wings densely short-hirsute on the margin, the flat sides essen¬ 
tially glabrous; free petiole stout, about 5 mm. long, densely hirsute on the 
upper side and about the base; formicaria semi-ellipsoid, 14-18 mm. long, 
2-lobed, sparsely short-pubescent; blades thin, elliptic, as much as 7 by 17 cm., 
abruptly acuminate, minutely serrulate, cuneate at base, 5-nerved, with an 
additional pair of marginals; upper surface sparsely pubescent with yellowish 
hairs 0.6-1 mm. long and apart; lower side pubescent throughout with slender 
hairs 0.4 mm. long and apart and minutely giandular-puberulent on the veins; 
primaries and secondaries plane above, elevated beneath, the latter 3-5 mm. 
apart, arising at an angle of about 70°; tertiaries obscure above, somewhat 
elevated and coarsely reticulate beneath; inflorescence a terminal panicle 18 
cm. long, its axes strongly flattened and winged, very minutely glandular- 
pubexulent on the sides, sparsely pilose on the wings with rather crooked hairs 
0.5-0.8 mm. long, the lateral branches 10-7 mm. long, decreasing above, each 
bearing a sessile terminal flower and 2 stout, 4-winged pedicels 8-3 mm. long, 
each with a terminal flower; bracts filiform, 1-1.5 mm. long; flowers 5-merous; 
hypanthium campanulate-obconic, 7.5 mm. long to the torus, minutely pu¬ 
bexulent with reddish hairs, 5-winged, the wings thick and fleshy, 0.5 mm. 
wide, opposite the sepals, densely hirsute, continuing across the calyx and 
projecting 1-L3 mm. beyond it as subulate teeth; calyx-tube prolonged 1.4 
mm. to the sinuses, the sepals broadly depressed-rounded, only 0.5rdimlong; 
external teeth truncate, vfllous along the margin; petals pink, obovate-oblong, 
slightly inequilateral, 11.5 mm. long, 5-6 mm. wide, deeply retuse, obscurely 
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5-nerved; filaments flattened, 7.7 mm. long; anthers stoutly linear, 7.5 mm. 
long, slightly incurved at the tip, opening by a terminal pore; connective ele¬ 
vated into a conspicuous ridge on the back, with a basal protuberance; ovary 
half-inferior, 3-celled, its free summit conic-ovoid, 1.6 mm. long, surmounted 
by a somewhat flaring corona 3.2 mm. long with a fimbriate margin; style 
glabrous, 18 mm. long, gradually enlarged above; stigma peltate, 3 mm. in 
diameter. 

Type, KS 26280 , collected at Puerto Yessup, Dept. Junffi, Peru, in 
dense forest at 400 m. alt. Among the few species of the section with 
winged hypanthia, only T . pauciflora Spruce shows the wings projecting 
conspicuously beyond the margin of the calyx; it differs from ours in its 
few-flowered infloresence with very slender axis. 

Tococa stephanqtricha Naud. I have not seen the type of the species, 
collected by Poeppig at Maynas Alto. Spruce 4256 , referred here by Cog- 
niaux, is from Tarapoto, in the same general region, and presumably is 
conspeciflc. We have one specimen, KS 25967 , collected on the Pichis 
Trail at 1100 m. which agrees precisely in vegetative characters with 
Spruce’s plant, and a second, KS 26035, from the same locality, which is 
conspeciflc with the first but has larger and thinner leaves. This variation 
might be expected, since the first grew in thickets and the last in dense 
forest. Flowers of the Spruce plant have not been dissected by me. In com¬ 
parison with the detailed description of the species by Cogniaux, our 
plants agree in all matters of form and dimensions except in three points, 
the ovary is 3-celled instead of 5-celled; its corona is erect and the hypan- 
thial wings are narrowed to an acute angle at the summit, while Cog¬ 
niaux’ plate indicates a spreading corona and hypanthial wings truncate 
at the top. Our specimens are accordingly referred to this species with some 
hesitation. 

Tococa temnoptera sp. nov. Ad T. stephanoiricham arete affinis sed recedit 
caule 4-angulato, formicariis gracilioribus, foliorum laminis majoribus pro 
rata angustioribus longiore acuminatis basi acutioribus, hypanthii alis superne 
truncatis vel margine exteriore paullum productis, petalis subduplo majoribus, 
ovarii corona horizontaliter patula fimbriata. 

Stems shrubby, even in age roundly 4-angled and shallowly sulcate, when 
young densely hirsute with both simple and glandular hairs 5-6 mm. long; 
free petioles 15-20 mm, long, glandular-hirsute; formicaria slender, 3 cm. long, 
6 mm. wide when pressed, hirsute; blades thin, elliptic, as much as 19 by 12 
cm., sharply acuminate, nearly entire, broadly acute or cuneate at base, 5- 
nerved, the veins all plane above, lightly elevated beneath; upper surface 
freely hirsute with yellow hairs about 2 mm. long and 1 mm. apart, also 
minutely puberulent with very short hairs 0,2 mm* apart; lower Surface setose 
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on the principal veins and occasionally on the tertiaries with slender hairs 1-2 
mm. long, also sparsely puberulent on the surface with minute hairs less than 
0.1 mm. long; inflorescence a few-flowered panicle 6 cm. long, its axis sparsely 
setose and densely puberulent, the 5-merous flowers nearly sessile; hypanthium 
obconic, 7.5 mm. long, 5-winged with 5 intermediate nerves, densely hirsute 
on the nerves and wings with bluish glandular hairs 2 mm. long; wings 1.5 
mm. wide, continuing into the midnerve of the sepals, their tips very densely 
hirsute, truncate or triangular and somewhat projecting; calyx-tube prolonged 
2.3 mm. to rounded sinuses; sepals ovate-triangular, 2.2 mm. long, obtuse, 
glandular-hirsute and densely glandular-ciliate; petals pale pink to white, obo- 
vate-oblong, 16 mm. long, 8.5 mm. wide, deeply cordate-retuse, conspicuously 
many-nerved; filaments flat, 7.5 mm. long; anthers stoutly linear, 6 mm. long, 
the connective elevated into a low T dorsal ridge bearing a minute basal pro¬ 
tuberance; ovary almost wholly inferior, 3-celled, the free tip conic, very short, 
surmounted by a horizontal, fimbriate-ciliate corona 4 mm. in diameter; 
stigma peltate. 

Type, KS 26237 , collected at Puerto Yessup, Dept. Jumn, Peru, alt. 
400 m., in dense forest. In comparison with T . stephanotricka it has glan¬ 
dular stems, more slender formicaria, larger and proportionately narrower 
leaves, which are longer acuminate, more tapering at base, and less 
pubescent, much larger flowers, hypanthial wings truncate above, and 
a spreading corona on the ovary. 

Sect. II. Eypophysca 

Tococa bxjllifera Schr. & Mart, Manaos: KS 30133. 

Tococa guianensis Aubl. Dept. Loreto: KS 26974 , 27292 , 27348 , 
29763 , 29877 , 29883, 29996 , W 1301 , 1711, 3175 , 3657 , K 415; Manaos: 
KS 30063 . While the original locality of this species is French Guiana, her¬ 
baria usually contain a large series of specimens referred to it and ranging 
from Guiana to Panama, or even Central America, and throughout the 
Amazonian lowlands as far as Bolivia. This is an enormous range for any 
one species, and at once suggests the advisability of a critical examination 
of its homogeneity. Even the most superficial inspection shows that it 
covers plants with a wide range of structure, several of which will probably 
need to be segregated. 

Nine of the specimens cited above exhibit flowers and have been care¬ 
fully dissected, with rather surprising results. The chief points of difference 
among them lie first, in the shape and pubescence of the sepals and exterior 
teeth, and second, in the structure of the ovarian corona. According to the 
first, they may be divided as follows: 
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Exterior teeth triangular, conspicuously projecting beyond the sepals, bearing few or 


several setae. 

Setae 8-12, 2-2.5 mm. long, glandular (type A). 1301, 29883, 

Setae about 3, never more than 0.8 mm. long, glandular (type B). 30063. 


Exterior teeth broadly depressed-rotund, not projecting or scarcely so. 

Exterior teeth with several short setae (type C). 415 , 27348 , 29996. 

Exterior teeth each with a single short seta (type D).. .3657, 26974, 27292 , 29877. 

According to the structure of the corona: 

Corona not developed (type 1). 29877. 

Corona tubular, connate. 

Corona bearing at the summit about 10 short, oblong, densely glandular-pubescent 

lobes (type 2). 415 . 

Corona bearing about 10 glandular bristles from triangular bases (type 3) 

. 1301, 3657, 27292, 27348 , 29883, 29996, 30063. 

Corona of numerous distinct bristles as much as 5 mm. long (type 4). 26974. 


This gives us four types of structure in the calyx and four in the corona. 
If we try to correlate them with each other, we have the following results: 


Type A with type 3. 
Type B with type 3. 
Type C with type 2. 
Type C with type 3. 
Type I) with type 1 
Type D with type 3 
Type D with type 4 


.1301, 29883. 

. 30063. 

. 415. 

27348, 29996. 

. 29877. 

.3657, 27292. 
. 26974 . 


Tococa loretensis Ule is of type C and type 3; T. discolor Pilger is of 
type D and type 2. The former differs from our plants of similar type in 
having a racemose inflorescence and merely puberulent hypanthium, while 
ours are paniculate with setose hypanthium. We have then apparently 
nine groups of recognizable forms, two of which have been, and all of which 
might be described as species, especially since most of them are further dis¬ 
tinguished by other floral and vegetative characters. I believe personally 
that they should not be so described unless a careful examination of the 
whole group to which they belong justifies the action, and I accordingly 
refer them all temporarily to AublePs species. 

Tococa jurtjensis Pilger. Dept. Loreto, Pebas: W 1617, 1685,1940. 
Tococa micrantha Ule. Dept. Junto, Puerto Bermudez: KS 26482; 
Dept. Loreto, Soledad: KS 29706 , 29715. 

Tococa parvielqra Spruce. Dept. Loreto, Balsapuerto: KS 2851L 
Tococa Ulei Pilger. Dept. Loreto, Caballo-cocha:TF 2050,2101, 
Tococa sp. Dept. Loreto: KS 29763 , W1711 , 3175, 
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Sect. III. Epiphysca 

Tgcoca capitata Trail. Dept. Loreto, Iquitos: KS 27434 . 

Tococa egensis Maud. Dept. Loreto, near mouth of Rio Tigre: KS 
27535, Iquitos: W 8036. 

Tocoea glandulosa sp. xiov. \Epiphysca; frutex bimetralis; ramis rotunde 

4- anguIatis praeter nodos setulosos glabris; petiolis elongatis minute furfura- 
ceis; laminis ovato-Ianceolatis, ad basin majorum vesiciferis, acuminatis basi 
rotundatis 5-nerviis supra glabris subtus minute furfuraceis praecipue ad 
nervos; inflorescentia ampla paniculata ad nodos inferiores setulosa superi- 
ores glandulosa; hypanthio obconico dense glanduloso-hirsuto; calycis tube 
suberecto breve; sepalis semicircularibus; dentibus exterioribus late triangu- 
laribus glandulosis a medio subulato-acuminatis sepala paullo excedentibus; 
petalis obovato-oblongis; antheris superne Inflexis inferne in lobos 2 rotund- 
atos productis; connective dorso elevato et basi minute calcarato; ovario semi- 
inf ero, superne conico truncato pilis glanduliferis longitudine variis coronato; 
stylo elongate glanduloso-pilosulo. 

Flowering branches conspicuously but roundly 4-angled, the internodes 
about 6 cm. long and glabrous, the nodes somewhat swollen, marked with a 
setulose stipular ring and often subtomentose in the axils; petioles rather stout, 
12-15 mm. long, minutely furfuraceous, especially above; leaves slightly un¬ 
equal in each pair, firm, ovate-lanceolate, 15-20 cm. long, 6-7.5 cm. wide, 
long-acuminate and mucronate, rounded or somewhat subcordate at base, 

5- nerved, glabrous above, minutely furfuraceous beneath, especially along the 
nerves; secondary veins arising at right angles to the midvein, about 3 mm. 
apart; formicaria on only the larger leaves, ovoid, 2 cm. long; panicle rather 
slender, 20 cm. long, the lateral branches flattened, the principal axes essen¬ 
tially glabrous on the internodes, setulose and subtomentose at the nodes, 
the smaller branches glandular-hirsute; flowers sessile; hypanthium obconic, 
8 mm. long, with leathery walls, very minutely and sparsely stellate, freely 
glandular-hirsute with hairs 1.5-2 mm. long; calyx-tube nearly erect, pro¬ 
longed 0.9 mm.; sepals depressed-triangular from broadly rounded sinuses, 
0.7 mm. long; exterior teeth continuous, broadly triangular, slightly shorter 
than the sepals, hirsute like the hypanthium, at the center thickened and 
prolonged into a subulate tooth 0.7mm. long; petals lilac-rose,obovate-oblong, 
10 mm. long; filaments flat, 6 mm. long; anthers stoutly linear, about 7 mm. 
long, Indexed above to a terminal pore, prolonged at base into 2 rounded lobes; 
connective elevated into a prominent dorsal ridge bearing a conspicuous tuber¬ 
cle at base; ovary mostly inferior, 3-celled, the short free beak 10-ribbed, each 
rib continued Into an erect glandular seta 0.5-3.5 mm. long; style 19 mm. long, 
glandular-pubescent; stigma capitate, 1.7 mm. in diameter. 

TypeZ 424, collected at Mishuyacu, near Iquitos, Dept. Loreto, Peril, 
It is a member of a small group of species placed at present partly in Epi¬ 
physca and partly in Anaphysca and including T. coronata, T. truncata, 2V 
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lasiostyla, and T. setifera, from all of which it differs in its glandular-hir¬ 
sute hypanthium. In vegetative characters it particularly resembles T. 
lasiostyla, which differs also in several points of floral structure. 

Toe OCA lasiostyla Cogn. Dept. Loreto: KS 27426 , W 3119, K 744. 

Maieta Aubl. 

Maieta guianensis Aubl. Dept. Junfn: KS 26151, 26544, 26551, 
26779; Dept. Loreto: KS 28407, 29509, 29760, 29983, W-947, 1069,1623, 
2351,2563,2718. 

Maieta Poeppigii Mart. Dept. Junfn: KS 26432; Dept. Loreto: 
W1169,1239,1571,1689,2545,2717. 

Clidemia Don 

Cledemia affinis (Naud.) Cogn. Dept. Loreto: KS 28175, W 749, 
751,771,800,1900,3844. 

Cledemia bullosa (Spreng.) Cogn. Para: Dahlgren Sf Sella 745. 

Clidemia ciliata Don. Dept. Ayacucho, Aina: KS 22704. 

Cledemia cordata Cogn. Dept. Junfn, Puerto Yessup: KS 26340; 
Dept. Loreto, La Victoria: W 2709. 

Clidemia dentata Don. Dept. Ayacucho: KS 22921, 23082; Dept. 
Junfn: KS 26269, 26403, 26440; Dept. Loreto: W 750, 774, 793, 795,1275, 
1293, 1596, 1694, 2040, KS 28625. This common Amazonian species ap¬ 
pears to be common and widely distributed over the lowlands of eastern 
Peru. Of the numerous specimens available, KS 22921 differs strongly from 
the others in certain vegetative characters. The upper parts of the stem, 
the petioles and young leaves, the inflorescence, and the hypanthium are 
hirsute with bright purple-red hairs, while the leaves are considerably 
larger, thinner, and much more sparsely pubescent with shorter hairs than 
the usual form. The combination of these characters gives it a facies quite 
unlike the usual appearance of the species, but all the characters of flower- 
structure are precisely the same. 

Clidemia dependens Don. Dept. Junfn: KS 23978; Dept. Loreto: 
KS 27205, W1461 , K 334,1244; Para: KS 30557. 

Cledemia dispar (Triana) Cogn. Two fruiting specimens from Dept. 
Loreta, KS 28443 and 28591, resembling the usual form of the species in 
general habit but with much larger, coarsely dentate leaves as much as 14 
cm. long, have been referred here but may prove to be distinct. 

Cledemia Epibaterium DC. Dept. Loreto, near Iquitos: KS 29885; on 
the Rfo Itaya: KS 29516, 29623. The first sheet cited is a very pubescent 
plant, but with petioles of the average length. The last two are smoother 
and the leaves are almost sessile. 

Clidemia foliosa Gl. Dept. Loreto: W 933,1058 
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Clidemia hetergphylla (Desr.) GL Dept. Junm: KS 26744; Dept. 
Loreto: KS 28482 , 28575. 

Clidemia hirta (L.) Don. Dept. Junxn: KS 23983, 26192; Dept. San 
Martin: W 6337 , 7514; Dept. Loreto: KS 24217, 26839, 2dP00, 

£707£, 29381, 29505 , IF iJitf, 1480 , 7P72, ^77<? ? 68; near Para: 

.KS 302PS, 30390, Williams & Sella L 

Clidemia jarurensis DC. Dept. Lor eta, Pebas: IF 1701. 

Clidemia juruensis (PUger) GL Dept. Loreta, Santa Rosa: KS 28754. 

Clidemia longifolia sp. nov. § Sagraea; caulibus sublignosis scandentibus 
inter nodes radicantibus teretibus gracilibus glabris; petiolis elongatis crassis 
dense hirsutis; laminis magnis oblongis acuminatis irregulariter dentatis cilia- 
tisque basi rotundatis 5-nerviis supra glabris subtus ad venam mediam pilosis 
ad venulas minutissime furfuraceis ceterum glabris; inflorescentia paniculata; 
hypantbio subgloboso dense hirsuto; sepalis glabris triangularibus, dentibus 
exterioribus foliaceis oblongis patulis hypantbium aequantibus; ovario 4- 
loculare. 

Stems climbing, rooting between the nodes, slender, terete, glabrous, with 
elongate internodes; petioles stout, 25-50 mm. long, densely hirsute with 
spreading or mostly reflexed hairs as much as 3 mm. long; blades probably un¬ 
equal in each pair, thin, oblong-lanceolate, as much as 45 cm. long by 11 cm. 
wide, acuminate, subrotund at base, irregularly and shallowly toothed, sparsely 
ciliate, 5-nerved, the outer pair extending only half the length of the leaf and 
with a pair of additional marginal veins extending only a few centimeters, 
veins plane above, lightly elevated and prominently reticulate beneath, the 
secondaries 6-10 mm. apart, arising at an angle of about 75°, and nearly 
straight; upper surface glabrous; lower side glabrous on the actual surface 
when mature, pubescent when young, very minutely furfuraceous or pubescent 
on the smaller veins, freely pilose on the midvein with spreading or reflexed 
hairs 1.5 mm. long; inflorescence a small axillary panicle 3 cm. long with 
slender furfuraceous branches; pedicels 2-4 mm. long; flowers 4-merous; hy- 
panthium subglobose, 3.2 mm. long, densely hirsute; calyx-tube spreading 
horizontally, 0.3 mm. wide; sepals depressed-triangular, 0.7 mm. long, gla¬ 
brous; exterior teeth spreading, foliaceous, oblong-lanceolate, 3.2 mm. long, 
acuminate, essentially glabrous, adnate to the sepals almost to their tips; 
petals and stamens not displayed; ovary wholly inferior, 4-celled, its rounded 
summit glabrous; seeds very numerous, rounded-obconic; style not seen. 

Type K 62, collected in dense forest at Mishuyacu, near Iquitos, Dept. 
Loreto, Peru, alt. about 100 m. Other specimens from the same locality are 
K 554 and KS 29948 . It is clearly a member of §Sagraea and related to C. 
epiphytica (Triana) Cogn./from which it differs in its smooth stems, much 
narrower leaves, stouter petioles, and glabrous exterior calyx-lobes. 
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Clidemia naevula (Maud) Trlana. Dept, Loreto: KS 26927 , 26967 , 
2Pd70, F 7PZ, 7P#, Ptf2, 1178 , 203P, 2121 , 2i2J, 2IW, X 57d 

Clidemia peruviana sp. nov. § Sagraea; caulibus fruticosis gracilibus sub- 
teretibus glabrisparce ramosis;petiolis gracilibus puberulentibusjlaminis mem- 
branaceis oblongis abrupte caudato-acuminatis minutissime ciliatis basi late 
cuneatis insigniter 5-pli-nerviis, supra juventute sparse puberulis giabrescenti- 
bus venis primariis persistenter pubescentibus, subtus glabris arete reticula- 
tis; floribus paucis sessilibus in axillis superioribus fasciculatis 4-nxeris; hypan- 
thio tubuloso minutissime puberulo; sepalis patulis membranaceis late tri- 
angularibus ad dentes exteriores oblongos foliaceos tenuissime pubescentes 
adnatis et multo brevioribus; petalis erectis ovato-lanceolatis apice cucullatls 
sub apicem breviter setosis; antheris crasse linearibus 4-locularibus, connec- 
tivo non producto; ovario 3-loculare superne umbonato; stylo gracile, stig- 
mate capitate. 

A slender shrub 10-18 dm. high, the stems above slender, subterete, some¬ 
what swollen at the nodes, glabrous or very sparsely puberulent when young; 
petioles slender, 12-18 mm. long, conspicuously puberulent; blades very thin, 
oblong, 8-12 cm. long, 3-5 cm. wide, abruptly caudate-acuminate, entire, 
minutely ciliate, broadly cuneate at base, 5-pli-nerved, the uppermost laterals 
arising 1-2 cm. above the base; primaries plane above, lightly elevated be¬ 
neath, secondaries straight, 2-3 mm. apart, arising at an angle of about 75°, 
plane above and beneath, the tertiaries very finely reticulate; upper surface 
very sparsely puberulent when young, soon glabrous, the primaries persistently 
pubescent; lower surface glabrous; flowers 4-merous, about 5, sessile in the 
upper axils; hypanthium tubular-obconic, 2.4 mm. long to the toms, very 
minutely puberulent; calyx-tube prolonged about 0.3 mm., very thin and 
delicate or scarious, the sepals of the same texture, 0.2 mm. long, depressed- 
triangular, almost wholly adnate to the oblong, foliaceous, minutely aristate, 
puberulent exterior teeth, which are erect and 1 mm. long; petals erect, sub- 
scarious, ovate-lanceolate, 1-nerved, 2.5 mm. long, cucullate at the apex and 
short-setose just below it on the back; filaments flat, scarious, 1-nerved, 2.5- 
2.8 mm. long, somewhat incurved and abruptly narrowed near the summit; 
anthers stoutly linear, 2.2 mm. long, 4-celled, the connective neither pro¬ 
longed nor appendaged; ovary wholly inferior, 3-celled, the glabrous summit 
umbonate at the center; style slender, 6.5 mm. long, scarcely tapering upward 
to the small capitate stigma. 

Type, KS 25411, collected near La Merced, Dept, Junin, Peru, in dense 
forest, alt. 800-1300 m. Its nearest relative is C. sessiliflora (Naud.) Cogn., 
of the same general region, from which it differs in the cuneate leaf-base, 
the conspicuously pubescent primaries, and the much smaller petals* 

Clidemia procumbens sp. nov. § Sagraea; caulibus humilibus herbaceis vel 
sublignosis basi procumbentibus superne foliatis, junioribus minutissime fur- 
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furaceis obtuse 4-angulatis mox teretibus glabrescentibus; foliis magnis ovatis, 
late oblongis vel obovatis acuminatis, basi obtusis, rotundatis, vel subcordatis 
o scure denticulatis ciliatisque 5-nerviis; infbrescentia solitaria subterminale 
ampla ramosa sparse glanduloso-pilosa, floribus sessilibus; hypanthio urceo- 
a o sparsissime glanduloso-piloso; sepalibus triangulari-ovatis. 

terns procumbent and rooting at base, herbaceous or somewhat woody 
the erect port™ ultimately 5-10 cm. high, leaf, only above, younger portion! 

, rou ^Turfuraceous and obtuse 4-angled, soon becoming glabrous 

and terete; petioles stout, 5-18 cm. long, essentially glabrous; blades thin, 
ovate broadly oblong, or more usually somewhat obovate, 20-25 cm. long by 
J <~m. wide, or occasionally as much as 30 cm. long, the smaller members 
of each pair about two thirds as large as the others, abruptly short-acuminate, 
o scurely denticulate and evanescently ciliate, obtuse to rounded or subcor¬ 
ate at base ,5-nerved, glabrous throughout or minutely furfuraceous on the 
veins beneath; veins plane above, lightly elevated beneath, the secondaries 
n f n ‘ a P art ’ the tertiaries reticulate; panicle solitary from an upper axil, 
ree y ranched, 10-15 cm. long, its branches very sparsely glandular-pilose; 
oweis sessi e, 4-merous; hypanthium urceolate, very sparsely glandular-pi- 
ose, ora sea es none; calyx-tube not prolonged, the glabrous sepals triangu- 
ar ovate, mm. long; petals and stamens not seen; ovary wholly inferior, its 
summit glabrous; fruit blue, globose, lightly 8-sulcate, 5 mm. in diameter. 


Type, KS 28852, collected at Santa Rosa, on the lower Rio Huallaga 
e ow Yurimaguas, Dept. Loreto, Peru, in dense forest at an altitude 

ootU Ut 135 m ’ ° ther s P ecimens from th e same collectors are 28423,28473, 
28479, 29567, and 29729, all from similar altitudes in Loreto, and 26659 
an ^6734 from low altitudes in Dept. Junin. In four of these eight speci¬ 
mens t e branches of the inflorescence are described as rich pink; the fruit 
has been noted as some shade of blue in six of them and as pink in one. All 
are m . ruit except 28423, which shows immature buds and was described 
as avmg red sepals. The amount of glandular pubescence varies consider- 
a y, reaching its maximum in 26734 ,where it is conspicuous without close 
scrutiny. The selection of a type has been wholly arbitrary and the one 
chosen is noteworthy for its unusually large leaves. 

Cliiemia procumbens is undoubtedly related to a group of little known 
species including C. epiphytica Cogn., serpens Cogn., crotonifolia Pilger, 
r tcans Pilger, and urticoides Pilger. Of these the first two are climbers 
or epiphytes, with distinctly elongate stems, while in the last three the 
panicles are very small and compact. The habit of our plant is itself suffi¬ 
cient to distinguish it immediately from all its relatives. 

Cledemia radicans Pilger. Dept. Loreto, Soledad: KS 29764. 

Clidemia rubra (Aubl.) Mart. Dept. San Martin: W 6359, 7644; 
Dept. Loreto :KS 29213, W 5375. 
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Clidemia septitplxnervxa Cogn. Dept. Junm: KS 26481; Dept. 
Loreto: KS 28346,29449 , IF 2J75, 4555. 

Clidemia sessilxflopa (Naud.) Cogn. Dept. Junin: KS 24699, 25500, 

Clidemia stpigillosa (Sw.) DC. Manaos: KS 30180. 

Clidemia testiculata (Triana) Gl. Dept. Junm, Dos de Mayo: iCS 

25798. 

Clidemia tilaefolia DC. Dept. San Martin: W 6332; Dept. Loreto: 
W 3216,4007,4168,4839,7854. 

Clidemia IJlei Pilger. Dept. Loreto, near Iquitos: KS 26949 , 27081, 
27207 , 27475. 

Bellucia Neck. 

Bellucia grqssxjlariqides (L.) Triana. Dept. Junm: KS 24626; 
Dept. Loreto: KS 27978, 29215, IP 643, 1588 , 2073; Para: Da«gre» fir 
Se/Za 536. The whole genus Bellucia , although containing scarcely more 
than a dozen described species, is sadly in need of careful study. The speci¬ 
mens cited have been referred tentatively to this species, pending more 
exact knowledge of some of the other species reported from the upper 
Amazon. 

Belinda umbellata sp. nov. Arbor parva; hornotinis superne 4-angulatis 
et complanatis, dense strigoso-tomentellis, internodis brevibus; petiolis gra- 
cilibus; foliorum laminis membranaceis fragilibus oblongis amplis acuxninatis 
integris basi rotundatis 5-pli-nerviis, supra glabris praeter venis primariis 
sparse strigosis, subtus sparse puberulentibus, venis subtus crasse reticulatis 
elevatis; inflorescentia umbelliforme pedunculata sub-20-flora furfuracea; 
floribus pedicellatis 5-meris; hypanthio subhemisphaerico furfuraceo; calycis 
lobis brevissimis; petalis ovato-triangularibus brevibus subacutis, ad faciem 
superiorem ultra mediam lobos 3 tumidos deflexos gerentibus; staminibus 10, 
isomorphis; filamentis complanatis; antheris oblongis obtusis poris 2 terminali- 
bus dehiscentibus; ovario infero 5-loculare; stylo elongato; stigmate capita to. 

A tree 5-9 m. high, the tips of the branches 4-angled and flattened, with 
, very short internodes, and densely brown-tomentulose with straight short ap- 
pressed hairs; petioles slender, 2-3 cm. long, pubescent like the stem; leaf- 
blades very thin, frequently shattering into fragments upon drying, oblong- 
ovate to oblong-obovate, usually somewhat unequal in each pair, as. much as 
30 cm. long by 15 cm. wide, sharply acuminate, entire, rounded at base, 5-pli- 
nerved, minutely strigose on the primaries above, very sparsely puberulent 
beneath; veins all lightly impressed above, strongly elevated and conspicu¬ 
ously and coarsely reticulate beneath, the secondaries 8-10 mm. apart, as¬ 
cending at an angle of about 75°, the upper primaries arising 4-7 cm. above the 
base and often alternate; inflorescence apparently from corky protuberances 
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on the old wood, umbellate, minutely furfuraceous; peduncle 1.5-2 cm. long; 
flowers about 20, 5-merous, on pedicels about 1 cm. long; hypanthium sub- 
hemispheric, 4,6 mm. long to the torus, broadly rounded at base, minutely 
furfuraceous; calyx-tube prolonged 0.4 mm.; sepals very broadly depressed, 
about 0.2 mm. long and 3 mm. wide; petals triangular from a broad base, 
5.5 mm. long, 4.7 mm. wide just above the base, subacute, the distal third 
somewhat swollen and bearing at its base on the inner side a large ovoid cen¬ 
tral lobe and two lanceolate lateral lobes, all deflexed and about 1 mm. long; 
stamens 10, isomorphic; filaments glabrous, flattened, 5.5 mm. long; anthers 
stoutly oblong, 5.5 mm. long, obtuse at both ends, 4-celled, opening by 2 
minute terminal pores, the thecae prolonged about 1 mm. below the dorsal 
insertion of the filament; connective stout, somewhat elevated along the back 
but neither appendaged nor prolonged; ovary small, wholly inferior, 5-celled 
with very numerous ovules; style straight, glabrous, stout, 16 mm. long; 
stigma capitate, 1.5 mm. in diameter. 

Type K 131 , collected at Mishuyacu, near Iquitos, Dept. Loreto, Peru. 
Other specimens from the same locality are K 19 and 701 , in flower, and 
859 , with young fruit. 

The species is at once distinguished from all known species of Belinda 
and Loreya by the shape, size, and appendages of its petals. In leaf-form it 
approaches L. Spruceana Benth., in which the large calyx is regularly 
5-lobed with large triangular sepals. 

The genera Belinda and Loreya are not sharply distinguished, and the 
assignment of this species to one genus or the other is somewhat arbitrary. 
It has the large leaves and 2-pored anthers of Belinda , the small 5-merous 
flowers of Loreya, and the petals of neither. Since 5-merous flowers are 
known in at least two species of the former, more weight has been given 
to the structure of the anthers and the plant has been assigned to that ge¬ 
nus. 

Bellucia Weberbaueri Cogn. Dept. San Martin, Alto Rio Huallaga: 
W 5591; Dept. Loreto, lower Rio Huallaga: W 3969 , 7828 , near Iquitos: 
KS 26898. 

Loreya DC. 

Loreya Spruceana Benth. I have referred KS 27455 to this species 
with some hesitation. In the type, Spruce 1249 , from Manaos, the leaves 
are more rounded at the base, the uppermost pair of lateral veins arise 
only 1-2 cm. from the base, the secondaries are prominently elevated 
beneath and 5-6 mm. apart, and the hypanthium is furfuraceous only 
without. In our plant, collected at Iquitos, nearly a thousand miles west of 
Manaos, the leaves are rather distinctly cuneate at base, the upper laterals 
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arise 7 cm. from the base, the secondaries are lightly elevated and 8-10 
mm. apart, and the calyx-tube is furfuraceous also within. 

Henriettea DC. 

Henriettea maroniensis Sagot was for many years known only by 
the original collection of Melinon in French Guiana, until Ule rediscovered 
it at Suruimi in extreme northern Brazil. KS 30170 , from Manaos, comes 
nearer to this species than any other, and it is accepted as this species tenta¬ 
tively. In the original, the hairs of the lower leaf-surface are distinctly stel¬ 
late, forming a silvery tomentulose indument, and many of them end in a 
perfectly straight, erect seta 0.3-0.5 mm. long; the hypanthium is strigose. 
In the Manaos plant, the hairs on the lower leaf-surface are plumose rather 
than stellate, all ending in a very slender bristle, making the leaf softly 
pubescent; the hypanthium is hirsute rather than strigose. Our plant is 
distinctly not E. horridula Pilger, collected at Manaos by Ule, in which the 
hairs of the lower leaf-surface are stellate, not overlapping, and with a 
terminal bristle 2 mm. long, while the hairs on the hypanthium are much 
shorter, fewer, and heavily papillose. 

Henriettea stellaris Berg. Dept. Loreto: W 619, K 746; Manaos: 
KS 30065. 

Henriettea sixccosa (Aubl.) DC. Para: KS 30286 . 

Henriettella Naud. 

Henriettella verrucosa Triana. Dept. San Martin: W 6392; Dept. 
Loreto: W1717,1736,1864,2091,2972 . 

OSSAEA DC. 

Ossaeaboliviensis (Cogn.) comb. nov. Clidemia bolimensis Cogn. Bull. 
Torrey Club 17: 94. 1890. Dept. Junin: KS 26250, 26486 , 26535; Dept. 
San Martin: W 6572; Dept. Loreto: KS 28338. W 1730 , 3905 , Cogniaux 
in his original description did not mention the petals, since the plant seems 
to be entirely in fruit. He overlooked one or two hidden behind the sepals, 
which are lanceolate, long-acuminate, and with a number of hirsute bris¬ 
tles in the upper part. Recent collections show the structure much better: 
the petals are narrowly lanceolate, 1.1 mm. wide near the base, tapering 
thence to the apex, and 5.5 mm. long. Somewhat below the tip the mem¬ 
branous sides are slightly cucullate, while only the midvein is carried on to 
the apex, after the fashion of the external calyx-teeth which are typical of 
so many melastomes. The back of the petal is sparsely hirsute with straight 
hairs as much as 1 mm. long, and the apex above the euculla bears several 
stouter hairs as much as 3.5 mm. long. The petals are quite unlike those of 
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Clidemia , In which they are regularly obtuse, while the cuaillate structure 
and prolonged midvein are characteristic of Ossaea , to which genus the 
species Is therefore transferred. 

Ossaea btillifera (Pilger) comb, no v.Leandra bulliferaVAgex,Ytxh.. Bot. 
Yer. Brand. 47 : 169. 1905. Dept. Loreto, La Victoria: W 3139 . The axil¬ 
lary fascicles of flowers, the structure of the flower, and the general aspect 
of the plant are all typical of Ossaea rather than Leandra . 

Ossaea capillarjs (Pav.) Cogn. Dept. Junfn: KS 25318 . 

Ossaea cucullata sp. nov. Fruticosa; ramis subteretibus dense furfuraceis; 
petiolis brevibus gracilibus dorso furfuraceis supra tomentosis; lamlnis mem- 
branaceis ovato-lanceolatis longe acuminatis basi obtusis integris 5-pli-nerviis 
supra glabris subtus minutissime furfuraceis; cymis lateralibus multiflorls 
furfuraceis; florlbus 5-meris; hypanthio cylindrico villoso et furfuraceo; sepalis 
brevissimis a dentibus exterioribus conicis vix superatis; petalis lanceolatis 
dorso furfuraceis superne Involutis ad apicem cucullatam dente exteriore ovato 
paullum superatam; ovario 4-loculare summo villoso; stylo elongato glabro, 
stigmate truncato. 

Branches subterete, closely brown-furfuraceous; petioles slender, 8-15 
mm. long, furfuraceous below, tomentose above; blades thin, bright green, 
ovate-lanceolate, as much as 12 cm. long by 5 cm. wide, sharply long-acumi- 
nate, broadly obtuse and often inequilateral at base, entire, 5-pli-nerved, the 
laterals arising somewhat alternately; upper surface tomentulose on the mid¬ 
vein, otherwise glabrous, the secondaries arising at an angle of about 80°, all 
veins lightly impressed and finely and conspicuously reticulate; lower surface 
furfuraceous on the primaries, otherwise glabrous, the secondaries sharply 
elevated, the tertiaries plane and finely reticulate; cymes lateral, 2-4 cm. long, 
many-flowered, thinly furfuraceous, minutely bracteolate at the nodes; pedi¬ 
cels 2-4 mm. long; flowers 5-merous; hypanthium cylindric-urceolate, 2,5 mm, 
long to the torus, obscurely 10-ribbed, softly villous with simple hairs 0.5 mm. 
long; calyx-tube very short; sepals sub-semicircular, hyaline, 0.3 mm. long, 
barely exceeded by the stoutly conic, villous exterior teeth; petals narrowly 
lanceolate, somewhat inflexed, 3.5 mm. long, densely furfuraceous and sparsely 
pilose on the back, the hyaline sides involute above to a cucullate apex sur¬ 
mounted by an ovate or triangular external tooth; stamens isomorphic; fila¬ 
ments thin and flat, 1.7 mm. long; anthers linear, obtuse, 2 mm. long, opening 
by a fairly wide terminal pore; connective neither appendaged nor prolonged; 
ovary almost wholly superior, 4-celIed, villous at the summit; style slender, 
glabrous, 6 mm. long; stigma truncate. 

Type K 518 , collected at Mishuyacu, near Iquitos, Dept. Loreto, 
Peru; it is described as a shrub 1.5 m, high, with white and dark lilac 
flowers. Other specimens from the same locality are K 1116, a shrub 1 m. 
high with white flowers, and KS 29949 , a slender shrub 4-5 ft. high; also 
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from the lower Rio Huallaga, Dept. Loreto: W 4849 , IPJ5, ATS 28756, 
King’s second collection shows that the fruit is globose, 3 mm. long, and 
villous. The structure of the fruit and the 5 s ~merous flowers show that it is 
of the section Glaziophytum Cogn. and apparently related to 0. capillaris 
(D. Don) Cogn. It differs from that species in its larger and broader, al¬ 
most glabrous leaves, its many-flowered, furfuraceous inflorescence, its 
lack of glandular hairs on the hypanthium, and its shorter exterior teeth. 
The petals of 0. capillaris have not been examined. In leaf-form, even to 
the finer details of venation, our species is almost precisely like Clidemia 
naevula (Naud.) Triana. 

Ossaea micrantha (Sw.) Macf. Dept. Junm: KS 25974 , 26425 , 26503; 
Dept. Loreto: W 3465, 

Myriaspora DC. 

Myrxasfora egensis DC. Dept. Loreto: W 2704; Para: KS 30287 , 
30315,30430 , 30488 . 

Blakea P. Br. 

Blakea chanchamayensis Macbr. Dept. Junm, San Ramon: Mac- 
bride 5676, Schunke A119 , KS 24620 . 

Blakea ovalis Don. Dept. Loreto, near Iquitos: K 391. 

Blakea paludosa sp. nov. Arbor; ramis juvenilibus dense ferrugineo-to- 
mentosis mox subglabratis; petiolis crassis brevibus tomentulosis; foliorum 
laminis coriaceis opacis oblanceolatis saepe falcatis, ad acuminem brevem 
obtusum abrupte angustatis, ad basin cuneatis vel acutatis, 3-nerviis, supra 
primum dense floccosis mox glabratis verruculosis, subtus arete tomentosulis, 
nervis secondariis obscuris; floribus longe pedunculatis in axillis foliorum soli- 
tariis; hypanthio cyathiforme; sepalis ovato-triangularibus acuminatis; petalis 
unguiculatis lamina rotundata; staminibus conniventibus; filamentis crassis; 
antheris in annulum conniventibus semicircularibus biporosis; connectivo 
dor so elevato et ad basin in calcar triangulare erectum producto; stylo elan- 
gato basi pubescente. 

A tree 4-6 m, high; the youngest branches conspicuously flattened, 
densely and very closely tomentose with matted cinnamon-brown hairs, later 
becoming sub terete and subglabrous; petioles stout, 12-17 mm. long, thinly 
but closely tomentulose; leaf-blades rather thick and leathery, opaque, oblan- 
ceolate, 7-10 cm. long, 3-4 cm. wide, abruptly and often falcately narrowed to 
an obtuse acumen 1 cm. long, cuneate or acute at base, entire, 3-nerved, floc- 
cose above when young, the brown hairs soon deciduous and the mature sur¬ 
face glabrous and verruculose, thickly ferruginous-tomentose beneath when 
young, the tomentum becoming at maturity so thin and closely matted that 
the surface appears glabrous; secondaries obsolete above, obscure beneath; 
flowers solitary; pedicels single in the axils, very stout, 4 cm. long, tomentose 
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like the stem; hvpanthium broadly cyathiform, about 15 mm. wide, decidu- 
ously floccose; sepals triangular-ovate, acuminate, reflexed, about 1 cm. long; 
petals pink, broadly rotund above an unguiculate base, 35-40 mm. long; fila¬ 
ments strongly flattened, 14 mm. long, nearly 2 mm. wide; anthers flattened, 
connivent in a ring, almost semicircular, 8.5-9 mm. long, 4-4.5 mm. wide, 
obtuse, opening by 2 minute terminal pores, the connective strongly elevated 
dorsally into a flat ridge and prolonged at base into an erect, flat, triangular 
spur 5 mm. high; ovary wholly inferior; style stout, somewhat sigmoid, 23 
mm. long, enlarged distally, thinly pubescent on the lower third; stigma punc- 
tiform. 

Type, KS 25671 , collected at edge of a sphagnum swamp at Enenas, 
on the Pichis Trail, Dept. Junm, Peru, alt. 1700 m. The specimen unfortu¬ 
nately displays but a single flower somewhat past full anthesis, and it has 
not been possible to ascertain its structure fully. The species seems to be 
related to B. Spruceana Cogn., differing from that plant in its oblanceo- 
late leaves with well developed acumen, the absence of strigose hairs, the 
dense tomentum, the stout solitary peduncles, and the much larger 
flowers. 

Blake a repens (R. &. P.) Don. Dept. Junm, Pichis Trail: KS 25631 , 

Blake a Sawadae Macbr. Paxnpayacu: Macbride 5058 (isotype); Dept. 
Junm, Pichis Trail: KS 26086 . 

Blakea Spruceana Cogn. Dept. San Martin, San Roque: W 7383 . 

Mouriria Aubl. 

Mouriria caulielora DC. Dept. Loreto, Mishuyacu: K 1374, 1410. 
In the lack of authentic material of this species for comparison, these speci¬ 
mens are doubtfully referred here, 

Mouriria oligantha Pilger. Dept. Loreto, lower Rio Huallaga: W 
3904 . 

Mouriria Sagotiana Triana. Dept. Loreto, Mishuyacu: K 1501. 

New York Botanical Garden 



Thorn formation in Fonqnieria splendens 
and Idria columnaris 

Robert R. Humphrey 

During the course of a series of investigations on Fouquieria splendens 
Engelm., and Idria columnaris Kellogg, two members of a little known 
family limited in its range to the southwestern United States and Mexico, 
it has been deemed advisable by the writer to give a preliminary account 
of thorn formation in the first of these two species. 

Both plants possess a peculiarity fairly common among desert peren¬ 
nials—that of losing their leaves during periods of drouth and regaining 
them within two days to a week following periods of even moderate pre¬ 
cipitation. This may be repeated seven or eight times during the course 
of a single year. 

These leaves occur only when elongation of the branches is taking 
place, and consequently are almost never seen except during the middle to 
the latter part of the summer rains, before the drouth of the late summer 
sets in. 

As the branches elongate the leaves formed at that time are composed 
of a small blade and what appears to be a very thick petiole. With the ad¬ 
vent of dry weather and consequent cessation of growth, the apparent 
petiole is seen to split for its whole length in a horizontal plane and the 
upper one-quarter with the leaf blade attached falls off, leaving a stout, 
sharp-pointed spine. 

It is currently believed among those who have observed the plant that 
the thorns are modified petioles, serving to protect the plant after the 
leaves are shed. A detailed study of F. splendens , however, indicates that 
the thorn is an outgrowth of the cortex and epidermis. The petiole is at¬ 
tached along its complete ventral surface to the spine, and the formation 
of the abscission layer preceding the dropping of the leaves is along this 
juncture. 

The thorns of Idria are of the same type and are in all probability 
formed in the same manner. 

The leaves may be divided into two types, based on their origin and 
manner of growth. The type most commonly observed has the general 
appearance of a typical mesic leaf, and occurs in clumps of two to six or 
occasionally more, in the axils of the rather stiff thorns with which the 
plant is clothed. It is these leaves which, through their loss and renewal, 
indicate the soil water available to the plant. 

263 : ''A , 
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The other type Is encountered less often, usually during only a limited 
portion of the summer and is the form of particular Interest in this paper. 

At the time the cork layer is forming the thorns are simple In structure, 
possessing a single layer of epidermal cells which are continuous with those 
of the petiole, while beneath the epidermis is an unbroken mass of paren¬ 
chyma cells Increasing in size toward the center and almost entirely with¬ 
out intercellular spaces. The cortical cells immediately beneath the epider¬ 
mis and extending Inward 1/6 to 1/10 the radius of the thorn are filled with 
a dense cytoplasm extending around the thorn portion of the compound 
structure. The petiole at this stage is much like the spine, except for the 
presence of the vascular system, which is much the shape of an Inverted 
yoke extending approximately two-thirds of the way across the petiole. 
The leaf blade Is indicated at this stage by ear-like outgrowths of the epi¬ 
dermis and cortex at either side of the ventral surface. 

SUMMARY 

L The thorns of Fouquieria splendens are not formed from the leaf 
petiole, as commonly supposed, but are simply cortical and epidermal out¬ 
growths, 

2. Abcission of the primary leaves takes place along the whole dorsal 
surface of the petiole and the upper surface of the thorn. 

3. The thorns of Idria columnaris are probably morphologically similar 
to those of Fouquieria splendens. 

Desert Laboratory of the Carnegie Institution of Washington 

Tucson, Arizona 




INDEX TO AMERICAN BOTANICAL LITERATURE 

1929-1931 

The aim of this Index is to include all current botanical literature written 
by Americans, published in America, or based upon American material; the 
work America being used in the broadest sense. 

This index is reprinted monthly on cards, and furnished in this form to 
subscribers at the rate of three cents for each card. Selections of cards are not 
permitted; each subscriber must take all cards published during the term of his 
subscription. Correspondence relating to the Index may be addressed to the 
Treasurer of the Torrey Club. 

Adriatic©, G. W . Factors influencing; fruit setting in the pecan. 

Bot. Gaz. 91: 144-166./. 1-6. 15 Ap 1931. 

Allen, O. N., & Baldwin, I. L. The effectiveness of RMzobia as 
influenced by passage through the host plant. Wisconsin 
Agr. Exp. Sta. Res. Bull. 106: 1-56. pi. 1-10+f. 1-7 . Ja 
1931. 

Ames, O., & Quisumbing, E. New or noteworthy Philippine 
orchids, I. Philippine Jour. Sci. 44: 369-383. pi. 1-16 . Ap 
1931. 

Amours, O. C. d\ La theorie des chromosomes. Son origin©—son 
explication—sa valeur—son utilite. Nat. Canadien 58: 
39-42. F 1931; 58-61. Mr 1931; 84-91. Ap 1931; 97-104. 
My 1931. 

Ashe, W. W. Notes on Magnolia and other woody plants. Tor- 
reya 31: 37-41. Mr-Ap 1931. 

Magnolia australis and Quercus mississippiensis described as new. 

Auten, B. C. Root rot. Am. Peony Soc. Bull. 27: 19-20. Mr 1931. 
Austin, L. The Eddy tree breeding station. Madrono 1: 203- 
' 212./. 1-5. J1 1929. 

Baker, M. S. Field notes on certain Brodiaea species in Hum¬ 
boldt County. Madrono 1: 199-200. Mr 1929. 

Barbosa, C. Revestimentos floristicos do Brasil. (Relevos e 
paizagens). Bol, Agr. Est. Sao Paulo 31:1265-1312./. 1-12. 
D 1930. 

Baxrus, M. F. Pear diseases and their control. Cornell Agr. Exp. 

Sta, Entom. Bull. 203: 17-30. Ja 1931. 

Baxter, E. M. Opuniia Gosseliniana , Weber. Jour. Cactus and 
Succ. Soc. Am. 2: 458. Must. Ap 1931. 

Bay, J. C. Jean Senebier. 1742-1808. Plant Physiol. 6:189-193. 
pi 6. Ja 1931. 

Beadle, G. W. A gene in maize for supernumerary cell divisions 
following meiosis. Cornell Agr. Exp, Sta, Mem. 135: 1-12. 
pi 1-3+f. i. Mr 1931. 

265 



266 


BULLETIN OF THE TOE.K.EY CLUB 


[VOL. 58 


Bodeker, F. Mamillaria surculosa Bod. sp. n. Manats. Beutsch. 
Kakteen-GeselL 3: 78-80. Must . Ap 1931. 

A Mexican plant. 

Bodeker, P* Uber Mamillaria (Neomamill.) Saffordii Rose und 
Mamillaria Carreilii Reb. cat. Monats. Deutsch. Kakteen- 
GeselL 3: 80-81. Must. Ap 1931. 

Bowers, C. G. The development of pollen and viscin strands in 
Rhododendron catawhiense . Bull. Torrey Club 57: 285-313. 
pi. 11-75+/. 35, 3d. “My 1930” 20 My 1931. 

Bressman, E. N. Rye infected with bunt of wheat. Phytopathol¬ 
ogy 21: 437-440./. 1, 3. Ap 1931. 

Brierley, W. G. A study of senescence in the red raspberry cane. 
Minnesota Agr. Exp. Sta. Tech. Bull. 69: 1-36. /. 1-33. 
S 1930. 

Briggs, F. N. Inheritance of resistance to bunt, Tilletia Tritici , 
in hybrids of White Federation and Banner Berkeley 
wheats. Jour. Agr. Res. 42: 307-313./. 1. 1 Mr 1931. 
Broadfoot, ¥. C. Preliminary experiments on the control of 
cereal rusts by kola dust. Phytopathology 21: 347-372. 
Ap 1931. 

Broadhurst, J., Moriyania, Y., & Pease, D. Conjunction of di~ 
sexual forms in Ascobacillus . Jour. Bact. 21: 305-310, pi. 1. 
My 1931. 

Brodie, EL J. The oidia of Coprinus lagopus and their relation 
with insects. Ann. Bot. 45: 315-344. pi. 10+f. 1-24. Ap 
1931. 

Bruner, W. E. The vegetation of Oklahoma. Ecol. Monogr, 1: 
100-188./. 1-31. Ap 1931. 

Burke, B. B., Morris, H. E., & Harrington, F. M. A study of 
apple tree growth as influenced by soil conditions in the 
Bitter Root Valley. Montana Agr. Exp. Sta. Bull. 241: 
1-23./. 1-4. F 1931. 

Castle, E. S. Photopropic “indifference” and the light-sensitive 
system of Phycomyces . Bot. Gaz. 91: 206-212:/. 1, 3. 15 
Ap 1931. 

Cejp.K. Contribution to the knowledge of the Hydnaceae and 
Phylacteriaceae of Iowa. Univ. Iowa Stud, Bot. 13: 3-9, 
pl.l, 3. 15 Mr 1931. 

Charles, V. K. Some common mushrooms and how to know 
them. U. S. Dep. Agr, Circ. 143: 1-59./, 1-49. Mr 1931. 
Chester, XL S. Graft-blight: a disease of lilac related to the,em¬ 
ployment of certain understocks in propagation. Jour. 
Arnold Arbor. 12: 79-146. pi. 31-34 . Ap 1931. 



1931J 


INDEX TO AMERICAN BOTANICAL LITERATURE 


267 


Chowdbury, EL A, Anatomical studies of the wood of a hybrid 
larch. Jour. Forest. 29: 797-805./. 1, 2. My 1931. 
Christensens B. V* Collection of medicinal plants in Florida. 

Florida Dep. Agr. Bull. 45: 1-32./. 1-17. 0 1930. 
Christensen, B. V. Some drug plants in Florida. Florida Dep. 

Agr. Bull. 14: 1-28./. 1-12. Ja 1929. 

Christensen, C. Asiatic Pteridophyta collected by Joseph F. 
Rock 1920-1924. Contr. U. S. Nat. Mus. 26: 265-337. pi. 
13-29 . 1931. 

Clark, F. R. Temperature as a possible factor in regeneration. 
Plant Physiol. 6: 196. Ja 1931. 

Clark, N. A., & Roller, E. M. The stimulation of Lemna major 
by organic matter under sterile and non-sterile conditions. 
Soil Sci. 31: 299-308. pi. 1+/. 1. Ap 1931. 

£lute, Wo I". The Juneberry. Am. Bot. 37: 49-50. Must. Ap 
1931. 

Coburn, H. R., & Dean, D. L. The effect of increased activities 
and change in mode of transportation upon the distribution 
of introduced species in the vicinity of Douglas Lake, 
Michigan. Bull. Torrey Club 57: 339-346. “My 1930” 20 
My 1931. 

Coley, M. W. Stimulation phenomena in the growth of bacteria 
as determined by nephelometry. Am. Jour. Bot. 18: 266- 
287. 15 Ap 1931. 

Cooper, W. S. The seed-plants and ferns of the Glacier Bay 
National Monument, Alaska. Bull. Torrey Bot. Club 57: 
327-338. “My 1930” 20 My 1931. 

Crafts, A. S. Movement of organic materials in plants. Plant 
Physiol. 6: 1-38. pi. 2-5. Ja 1931. 

Crosby, C. R., & Chupp, C. The control of diseases and insects 
affecting vegetable crops. Cornell Agr. Exp. Sta. Ext. Bull. 
206: 1-9 9. f. 1-10. F 1931. 

Currence, T. M. Inheritance studies in Phaseolus vulgaris . 
Minnesota Agr. Exp. Sta. Tech. Bull. 68: 1-28./. 1-9. Au 
1930. 

Darlington, EL T. The 50-year period for Dr. Beal's seed vi¬ 
ability experiment. Am. Jour. Bot. 18: 262-265. /. L 15 
Ap 1931. 

Davis, W. C. Phenolase activity in relation to seed viability. 

Plant. Physiol. 6: 127-138. /. 1-3. Ja 1931. 

Degener, O. Illustrated guide to the more common or note¬ 
worthy ferns and flowering plants of Hawaiian National 
Park. i~xv, 1-312. pi. 1-95+f. 1-45. Honolulu, 1930. 



268 


BULLETIN OB THE TORHEY CLUB 


fVOL. 58 


Bemerec, M. Behavior of two mutable genes of Delphinium 
Ajacis. Jour. Genetics 24s 179-193. pi. 4+f . 1-7. Ap 1931. 
Dermen, EL Polyploidy in Petunia . Am. Jour. Bot. 18:250-261. 
pi. 21. 15 Ap 1931. 

Domin, K. Phylogenetic evolution of the phyllome. Am. Jour. 
Bot. 18: 237-242. 15 Ap 1931. 

Donat, A. Ueber die Verbreitung einiger Desmldiaceen IV. 

Pflanzenareale 3: pi. 12-17. 1931. 

Dunn, M. S. Trees. Am. Jour. Pharm. 103: 185-207./. 1-7. Ap 
1931. 

Duruz, W. P. Peach rust and its control. Month. Bull. Dep. Agr. 

California 20: 240-248./. 20-23. Mr 1931. 

Eaton, F. M. Early defloration as a method of increasing cotton 
yields, and the relation of fruitfulness to fibre and boll 
characters. Jour. Agr. Res. 42:447-461./. 1-3 .15 Ap 1931. 
Eaton, R. J. Peculiar aspects of the New England distribution 
of Arceuthobium pusillum. Rhodora 33: 92-101. Maps 1-4. 
10 Ap 1931. 

Eaton, S. V. Effects of variation in day-length and clipping of 
plants on nodule development and growth of soy bean. Bot. 
Gaz. 91: 113-143./. 1-5. 15 Ap 1931. 

Bckhardf, M* McL., Baldwin, I. L., & Fred, E. B. Studies of the 
root-nodule organism of Lupinus. Jour. Bact. 21: 273-285. 
Ap 1931. 

Erdtman, G. Pollen-statistics: a new research method in paleo- 
ecology. Science II. 73: 399-401. /. 1. 10 Ap 1931. 

Ewan, J. Five thousand feet of plants. Am. Bot. 37: 58-64. Ap 
1931. 

Ezekiel, W. N. Studies on the nature of physiologic resistance 
to Puccinia graminis Tritici. Minnesota Agr. Exp. Sta. 
Tech. Bull. 67: 1-62./. 1-11. O 1930. 

Fenner, L. M. Bacterial canker of tomato and its distribution 
with the seed from infected fruit. Jour. Econ. Entom. 24: 
544-547. Ap 1931. 

Femald, M.L. A new blackberry from New Hampshire. Rhodora 
33: 102-104. 10 Ap 1931. 

Rubus severus Brainerd n. sp. 

Florell, V. H. A cytological study of wheat X rye hybrids and 
back crosses. Jour. Agr. Res. 42: 341-362. /. 1-9. 15 Mr 
1931. 

Florell, V. EL A genetic study of wheat X rye hybrids and back 
crosses. Jour. Agr. Res. 42: 315-339./. 1-7. 15 Mr 1931. 




1931} 


INDEX TO AMERICAN BOTANICAL LITERATURE 


269 


Foster, A. S. Phylogenetic and ontogenetic interpretations of 
the cataphyll. Am. jour. Bot. 18: 243-249. 15 Ap 1931. 

Frick, G. A. Euphorbia tirucalli vs. E. laro. jour. Cactus and 
Succ. Soc. Am. 2: 453-454. illust . Ap 1931. 

Frick, G. A. Geboortebsperklng in het Plantenrijk. Succulenta 
13: 61-63. Ap 1931. 

Fritz, E. Some popular fallacies concerning California redwood. 
Madrono 1: 221-224. J1 1929. 

Frye, Mrs. E. A. Campanula Piperii. New Flora and Silva 3: 
185-186. pi. 71. Ap 1931. 

Gabrielson, I. N. Some North American dwarf Phlox. New 
Flora and Silva 3: 157-164. pi. 59-60. Ap 1931. 

Gaiser, L. O. Chromosome numbers in Angiosperms. III. Ge- 
netica 12: 161-260. 1930. 

Gilbert, B. E., & Pember, F. R. Further evidence concerning 
the toxic action of aluminium in connection with plant 
growth. Soil Sci. 31: 267-273. Ap 1931. 

Graber, L. F* Food reserves in relation to other factors limiting 
the growth of grasses. Plant Physiol. 6: 43-71./. 1-4. Ja 
1931. 

Gran, H. EL, & Angst, E. C. Plankton diatoms of Puget Sound. 
Publ. Puget Sound Biol. Sta. 7: 417-519./. 1-95. 30 Mr 
1931. 

Graves, A. H. Important woody plants—trees, shrubs and 
woody climbers—of Greater New York, Brooklyn Bot. 
Gard. Lead. 19: 1-7. 22 Ap 1931. 

Green, J., & Johnson, A. EL Effect of petroleum oils on the 
respiration of bean leaves. Plant Physiol. 6:149-159./. 1-5 . 
Ja 1931. 

Greene, E. L. Why the Eschscholtzia ? Madrono 1: 195-197. Mr 
1929. 

Greene, EL A. Historical note on the Monterey Cypress at Cy¬ 
press Point. Madrono 1: 197-198. Mr 1929. 

Griscom, L. Dwarf mistletoe and other plants new to New Jer¬ 
sey, Rhodora 33: 101. 10 Ap 1931, 

Gutennan, C. E. F. Diseases of lilies. Year Book Hort. Soc. 
N. Y. 1930: 51-102./. 1-11 . 1930. 

Haas, A. R. C., & Halma, F. F. Sap concentration and inorganic 
constituents of mature Citrus leaves. Hilgardia 5:409-424. 
/. 1-11. Mr 1931. 

Haas, A, R. C., & Klotz, L. J. Nutrition and composition of the 
Deglet noor palm in relation to the decline disease. Hil¬ 
gardia 5: 511-530./. 1-5 . Ap 1931. 



270 


BULLETIN OS' THE TGRREY CLUB 


[VOL. 31 


Halma, F. F., & Haas? A. R. C. Solubility changes of inorganic 
constituents in Citrus cuttings. Bot. Gaz. 91: 213-218. 
/. Jf, 2. 15 Ap 1931. 

Haring? I. M. Plant growth under electric light. Bryologist 33: 
89-91. “N 1930" 16 Mr 1931. 

Harper? R. M. Exotic plants in forests: supplementary note. 

Torreya 31: 48-49. Mr-Ap 1931. 

Harris? J. A.? & Gunstad, B. Extension of Pearson’s correlation 
method to intraclass and interclass relationships. Jour. 
Agr. Res. 42: 279-291. 1 Mr 1931. 

Hatfield? I. Control of moisture content of air and wood in fresh- 
air chambers. Jour. Agr. Res. 42:301— 305. Must. 1 Mr 1931. 
Hoehne? F. C. As plantas ornamentaes da flora Brasilica e sen 
papel como factores da Salubridade publica, da esthetica 
urbana e artes decoratoras nacionaes. Bol. Agr. Est. Sao 
Paulo 31: 1211-1241. illust. D 1930. 

Hoick? A. £. Development of roots and shoots of certain decidu¬ 
ous tree seedlings in different forest sites. Ecology 12: 259- 
298./. 1-24. Ap 1931. 

Holm? T. The seedling of Hamamelis virginiana L. Rhodora 33: 

81-92. pi. 206-207 . 10 Ap 1931. 

Howell? J. T, The flora of the Santa Ana Canon region. Ma¬ 
drono 1: 243-253. D 1929. 

Howell? J. T. Plantae occidentales I. Madrono 2: 11-15. An 
1930; II. 18-23. Mr 1931. 

Htirsh? C. R., & Hassis? F. W. Effects of 1925 summer drought 
on southern Appalachian hardwoods. Ecology 12: 380-386. 
f. 1-3. Ap 1931. 

Husted? L. Cell wall of Vaucheria geminata . Bot. Gaz. 91: 219. 
15 Ap 1931. 

Ingalls? R. A., & Shive? J. W. Relation of H-ion concentration 
of tissue fluids to the distribution of iron in plants. Plant 
Physiol. 6: 103-125./. 1-10 . Ja 1931. 

J[ack], J. G. Effect of cold on flower buds of trees and shrubs. 

Arnold Arbor. Bull. Pop. Inf. 5: 1-4. illust. 23 Ap 1931. 
Jenkins, A. E. Development of brown canker of roses. Jour. 

Agr. Res. 42: 293-299. pi. 1+f . 1-4. 1 Mr 1931. 

Jepson, W. L.j Johann Friederich Eschscholtz. Madrono 1:253. 
Portrait . D 1929. 

Jepson, W. L. Physiological bilabiation and physiological ir¬ 
regularity in the flowers of California Angiosperms. I. Ma¬ 
drono 1: 198-199. Mr 1929. 

Jepson, W. L. A revision of Californian Umbelliferae. V. Ma¬ 
drono 1: 281-285. D 1929. 



1931] 


INDEX TO AMERICAN BOTANICAL LITERATURE 


271 


Jepson, W. L. Sertulum Californiense. L Madrono 1: 254-260. 
D 1929. 

Jepson, W. L. Variation in the pappus of Layia pentachaeia 
Gray. Madrono 1: 200-201. Mr 1929. 

Johansen, D. A. The function of the cactus spine. Desert 2:153, 
156. Ap 1931. 

Jones, D. F. Dioecious maize. Science II. 73: 432. 17 Ap 1931. 
Jones, E. N. The morphology and biology of Ceratophyllum 
demersum . Univ. Iowa Stud. Bot. 13: 11-46. pi 1-4. 15 Mr 
1931. 

Jones, G. N. New or noteworthy plants of the Pacific north¬ 
west. I. State Coll. Washington Res. Stud. 2: 125-129. 
illust . D 1930. 

Jones, 3L Eh The mosaic disease of beets. St. Coll. Washington 
Agr. Exp. Sta. Bull. 250: 1-16./. 1-4 . Mr 1931. 

Keng, Y. L. New grasses from China. Jour. Washington Acad. 

ScL 21: 155-160./. 1-3. 19 Ap 1931. 

Kienholz, R. Effect of environmental factors on the wood struc¬ 
ture of lodgepole pine, Finns coniorta Loudon. Ecology 12: 
354-379./. 1-12. Ap 1931. 

Klages, K. H. Geographical distribution of variability in the 
yield of cereal crops in South Dakota. Ecology 11:334-345. 
/. 1-4. Ap 1931. 

Koch, Eh The potato rugose mosaic complex. Science IL 73: 
615. 5 Je 1931. 

Knuth, R. Dioscoreaceae novae. Repert. Spec. Nov. 29:92-96. 
10 Ap 1931. 

Includes ten new species from South America. 

Leach, J. G. Further studies on the seed-corn maggot and bac¬ 
teria with special reference to potato blackleg. Phytopathol¬ 
ogy 21: 387-406./. 1-14. Ap 1931. 

Ledoux, P. Etudes sur la Flore du Bas-Amazone (Etat de Para, 
Bresil). Imp. Med. and ScL Bruxelles. 1-9. pi 1-5 . 1930. 
Leon, (Frere). Apports de la botanique a la geographic speciale- 
ment dans les Grandes Antilles. Rev. Soc. Geogr. Cuba 
1-11. 1931. 

Leonard, E. C. The genus Mendoncia In Peru. Jour. Washington 
Acad. Sci. 21: 144-152. 4 Ap 1931. 

Six species are described as new. 

Lpnder], D. EL Some diseases of elm trees. Missouri Bot. Gard. 

Bull. 19: 61-69. pi 16 ,17. Ap 1931. 

Lloyd, J. U., & Lloyd, C. G. Drugs and .medicines of North 



272 


BULLETIN OE THE TORREY CLUB 


fVQX. 58 


America. Bull. Lloyd Lib. 29: 1-184. pi. 1-11+/. 1-4 3. 
1930; 30: 187-299. pi. 12~25+f . 44-105. 1931. 

Ma, R* M. Starch deposition in the sporogenous cells of certain 
mosses. Bull, Torrey Club 57: 525-532. pi. 31. “N 1930” 
25 Au 1931. 

Ma, R. M. The chloroplasts of Selaginella . Bull. Torrey Club 
57: 277-284. pi. 10. “My 1930” 20 My 1931. 

Me Cleliand, C. Eh Effects of various plant foods on growth ac¬ 
tivities and development of oats. Jour. Am. Soc. Agron. 
23:304-311. Ap 1931. 

Me Clell&nd, C. K. The genetics, breeding and improvement of 
corn. A bibliography covering more than 40 years work 
(1839-1929) in the breeding, improvement, and study of in¬ 
heritance in corn. 1-48. Fayettville, Ark., N 1930. 

Me Clelland, C. K. The genetics, breeding and improvement of 
cotton. A bibliography covering more than 40 years (1889- 
1929) in the breeding, improvement and study of inheri¬ 
tance in cotton. 1-24. Fayettville, Ark., N 1930. 

Me Clintock, J. A. Cross-inoculation experiments with Erigeron 
yellows and peach rosette. Phytopathology 21: 373-386. 
f.1-3. Ap 1931. 

Me Hargtie, J, S., & Calfee, R. K. Effect of manganese, copper, 
and zinc on growth and metabolism of Aspergillus flavus 
and Rhizopus nigricans. Bot. Gaz. 91: 183-193./. 1-7. 15 
' Ap 1931. 

MaeMe, W. W. Diseases of grain and their control. California 
Agr. Exp. Sta. Bull. 511: 1-87./. 1-46. Ap 1931. 

Malme, G. O. A. N, Die Leguminosen der zweiten Regnellschen 
Reise. Ark. Bot. 23A 13 : 1-99. 24 Mr 1931. 

Marchionatto, J. B. Sobre algunos hongos parasitos de las Gra- 
mineas toxicos para el Ganado. Bol. Min. Agr. Nac. Ar¬ 
gentina 29: 457-462./. A. D 1930. 

Marshall, R. An experimental study of the water relations of 
seedling conifers with special reference to wilting. Ecol. 
Monogr. 1: 37-98./. 1-15. Ja 1931. 

Marshall, R. E. Black raspberry studies. Michigan Agr. Exp. 
Sta. Tech. Bull. Ill: 1-32./. 1-6. F 1931. 

Martin, W. H. Diseases of 1928 and 1929 arranged by hosts. 
New Jersey Agr. Exp. Sta. Ann. Rep. 51: 235-254. 1930. 

Mason, EL L. The Santa Cruz Island pine. Madrono 2: 8-10. 
Au 1930. 

Mason, H. L. Two new California plants. Madrono 2: 23. Mr 
Lmantkus Peirsoni and Uiricularia gibba, spp. nov. 



1931] 


INDEX TO AMERICAN BOTANICAL LITERATURE 


273 


Mathews, W« C. Measurements of Cupressus pygmaea Sarg. on 
the Mendocina “Pine Barrens'’ of “White Plains/' Ma¬ 
drono 1: 216-218. Ji 1929. 

Melchior, H. liber das Vorkommen der Gattung Gentiana , sek- 
tion Endotricha, in den peruanischen Anden. Ber. Deutsch. 
Bot. Gesell. 49: 115-122. pi. 6-9. 27 Mr 1931. 

Merrill, E. D* On the desirability of an actual examination of 
extant types of Chinese species. Sinensia Spec. Bull. 1: 
1-10. D 1930. 

Michaels, W» EL Respiration of the shoot as affected by tem¬ 
perature changes of the root. Bot. Gaz. 91: 167-182./. 1-5. 
15 Ap 1931. 

Miller, P. A., & Barrett, J. T. Cantaloupe powdery mildew in 
the Imperial Valley. California Agr. Exp. Sta. Bull. 507: 
1-36./. 1-13. F 1931. 

Mills, W. D. Other pear diseases. Cornell Agr. Exp. Sta. Ext. 
Bull 203: 30-33. Ja 1931. 

Moldenke, BL N. Interesting plant collections from Somerset 
County, New Jersey. Torreya 31: 29-36. Mr~Ap 1931. 
Morton, F. Guatemala. Vegetationsbilder 22: pi. 1-6 . 1931. 
Mowry, EL, & Toy, L. R. Miscellaneous tropical and sub-trop¬ 
ical Florida fruits. Florida Agr. Exp. Sta. Bull. 223: 1-88. 
/. 1-74. Ja 1931. 

Navashin, M* Chromatin mass and cell volume in related spe¬ 
cies. Univ. California Publ. Agr. Sci. 6: 207-230./. 1-3. 14 
Ap 1931. 

Navashin, M. Spontaneous chromosome alterations in Crepis 
tectorum L. Univ. California Publ. Agr. Sci. 6: 201-206. 
/. 1 . 14 Ap 1931. 

Nicolas, G. Sur la presence d’une Malvacee mexicaine dans le 
Departement du Doubs. Bull. Soc. Bot. France 77: 667- 
668. F 1931. 

Norton, J. B. S. Maryland grasses. Maryland Agr. Exp. Sta. 

Bull. 323: 251-326. pi. 1-6+f . 1 . S 1930. 

Oliveira, B. d*. u Cephalothecium roseum” Corda. Subsidios para 
o estudo da podridao rosea do Coracao das macas. Rev. 
Agron. Lisboa 18: [1-83]. 1930. 

Park, O, The measurement of daylight in the Chicago area and 
its ecological significance. Ecol. Monogr. It 189-230. /. 
1-13. Ap 1931. 

Parry, C. C. From San Diego to the Bay of All Saints, lower 
California, and back—notes of a botanist visiting Mexican 
soil. Madrono 1: 218-221. Jl 1929. 



274 


BULLETIN OF THE TOREEY CLUB 


[VOL. 58 


Patterson, P. M. The mosses of Mt Desert Island, Maine. Bry- 
ologist 33: 83-89. “N 1930 n 16 Mr 1931. 

Pennell, F. W. On some critical species of the Serpentine Bar¬ 
rens. Bartonia 12: 1-53. pi. 1-3+f '. 1-4. 28 F 1931. 

Pitman, E. M. Pohlia proligera in the city. Bryologist 33: 91. 
“N 1930” 16 Mr 1931. 

Pittier, H. Botanical notes on, and descriptions of, new and old 
species of Venezuelan plants. IV. Berberis in Venzuela, new 
species of Oxalis , Exogonium and others. Jour. Washington 
Acad. Sci. 21: 134-143. 4 Ap 1931. 

Pomerleau, R* Notes sur quelques maladies des arbres forestiers 
du Quebec. Nat. Canadien 58: 73-82. Ap 1931. 

Poole, C. P* The interspecific hybrid, Crepis rubraX C. joetida, 
and some of its derivatives. I. Univ. California Publ. Agr. 
Sci. 6: 169-200. pi. 9-11+f. 1-7. 17 Mr 1931. 

Purdy, C. The influence of fire on western American flora. Nat. 

Hort. Mag. 10: 130-133. Ap 1931. 

Quisumbing, E. Water glass as a medium for permanently 
mounting dissections of herbarium material. Torreya 31: 
45-47. Mr-Ap 1931. 

Ramirez Laguna, A. Contribucion para el conocimento de los 
Agaves de Mexico II. Agave salrniana Otto. An. Inst. Biol. 
Univ. Mexico 2: 91-95./. 7, 2. 1931. 

Rea, H. E. Grafting experiments with cotton. Plant Physiol. 6: 
193-196./. i. Ja 1931. 

Rickett, H. W. Flora of Columbia, Missouri. Univ. Missouri 
Stud. 6: 1-84. 1 Ja 1931. 

Ridley, EL N. The dispersal of plants throughout the world. 

i—xx, 1-744. pi. 1—22. London, W. Cloves & Sons, 1930. 
Rieman, G. EL Genetic factors from pigmentation in the onion 
and their relation to disease resistance. Jour. Agr. Res. 42: 
251-278. pi. 1-3 . 1 Mr 1931. 

Rountree, L. Some California Castilleias. Nat. Hort. Mag. 10: 
112-113. Must. Ap 1931. 

Rudolph, A. Dr. John Torrey 7 s Herbarium and library. N. Y. 

Jour. Pharm. 8: 92-94. Must. Ap 1931. 

Runnels, EL A., & Schaffner, J. BL Manual of Ohio weeds. Ohio 
Agr. Exp. Sta. Bull. 475: 1-166./. 1-34. Ap 1931. 

Sayre, J. D., & Morris, V. EL Use of expressed sap in physiologic, 
studies of corn. Plant Physiol. 6: 139-148./. 1-4. Ja 1931. 
Sharp, A. J. A lichen as a substratum for mosses. Bryologist 33: 
83. “N 1930” 16 Mr 1931. 

Sherff, E. E. New or otherwise noteworthy Compositae VI. Bot. 
Gaz. ,91: 308-319. 15 My 1931. 



1931] INDEX TO AMERICAN BOTANICAL LITERATURE 275 

Skottsberg, C. C. V. B. Marquand's “Additions to the flora of 
the Falkland Islands/" Meddel. Goteborgs Bot, Trad. 4: 
303-306. “1928” 16 F 1929. 

Skutch, A. F. Some reactions of the banana to pressure, gravity 
and darkness. Plant Physiol. 6: 73-102./. 1-14 . Ja 1931. 
Small, J. K. Botanical crossroads, historic and prehistoric. Jour. 

N. Y. Bot. Gard. 32: 92-94. Ap 1931. 

Smith, E. C. Ecological observations on Colorado Myxomycetes. 

Torreya 31: 42-44. Mr-Ap 1931. 

Smith, L. B. Some common Polypores of New England. Boston 
Soc. Nat. Hist. Bull. 59: 13-20./. 1-3. Ap 1931. 

Smith, R. E. The life history of Sclerotinia sclerotiorum with ref¬ 
erence to the green rot of apricots. Phytopathology 21: 
407-423./. 1—6. Ap 1931. 

Soth, M. E. (Mrs.). Early spring in the Pacific northwest. Am. 
Bot. 37: 51-53. Ap 1931. 

Sparrow, F. K. Jr. Two new species of Pythium parasitic in 
green algae. Ann. Bot. 45: 257-277. pi. 9+/. 1 , 2. Ap 1931. 
Stanclifif, J. O. Early spring in Florida. Am. Bot. 37: 64-66. Ap 
1931. 

Stewart, G., & Woodward, R. W. Inheritance in a wheat cross 
between hybrid 128 X White Odessa and Kanred. Jour. Agr. 
Res. 42: 507-520./. 1-3. 15 Ap 1931. 

Stout, A. R. Emil Godfred Arzberger, 1877-1930. Phytopathol¬ 
ogy 21: 345-346. portrait . Ap 1931. 

Stout, A. B. Plant hybrids. Jour. N. Y. Bot. Gard. 32: 73-92. 
/. 1-3 . Ap 1931. 

Stout, A, B. The inter-relations between vegetative propagation 
and seed reproduction. Rep. and Proc. 9th Internat. Hort. 
Congr. 1930: 187-196. 1930. 

Taubenhaus, J. J., Ezekiel, W. N., & Rea, EL E. Strangulation 
of cotton roots. Plant Physiol. 6: 161-166. /. 1, 2 . Ja 1931. 
Taylor, N. William Cashman Ferguson, 19 November 1861- 
3 June 1930. Torreya 31: 50-51. Mr-Ap 1931. 

Thomas, H. E., & Thomas, H. B. Plants affected by fire blight. 

Phytopathology 21: 425-435. Ap 1931. 

Thomas, R. P. The relation of nitrate nitrogen and nitrification 
to the growth of tobacco following timothy. Wisconsin Agr. 
Exp. Sta. Res. Bull. 105: 1-28./. 1-7. D 1930. 
Tottingham, W. E., Shands, R. G., & Belwiche, E. D. Tests of 
Chibnairs method* of extraction for investigating winter 
hardiness of plants. Plant Physiol. 6: 167-176./. 2-20. Ja 
1931. 



276 


BULLETIN OF THE TORREY CLUB 


[VOL. SB 


Trelease* S. F. The work of Dr. Burton E. Livingston as perma¬ 
nent Secretary of the American Association. ScL Monthly 
32: 281-283. Portrait. Mr 1931. 

Trtiax* A. L. Some unusual wild flowers of the northern High 
Plains. Nat. Hort. Mag. 10: 104-106. Ap 1931. 

Uphof, J. C. T. Die Geographische Verbreitung der Familie 
der Batldaceae. Pfianzenareale 3: pi. 11. 1931. 

VolkeSj M. M. Nuclear division and development of sterigmata 
In Coprinus atramentarius. Bot. Gaz. 91: 194-205./. 1-48. 
15 Ap 1931. 

Walther* E. Notes on Sedum. Jour. Cactus and Succ. Soc. Am. 
2: 455-457./. 1-5. Ap 1931. 

Weeks* L T. The life forms and habitat of Eriogonum deserticola 
Wats. Madrono 1: 260-261. D 1929. 

Weston* W. H. Jr. Pharmacien Frechou and the germination 
of Sclerospora oospores . Phytopathology 21: 441-443. Ap 
1931. 

White, R. P. Diseases of ornamental plants. New Jersey Agr. 

Exp. Sta. Circ. 226: 1-98./. 1-52. F 1931. 

Wieland* G. R. A flowering Cycadeoid from the Isle of Wight. 

Science II. 73: 370-372. 3 Ap 1931. 

Williams* R. S. Colombian mosses, apparently undescribed. 

Bryologist 33: 73-77. pi. 10-14. “N 1930” 16 Mr 1931. 
Wimmer* F. E. Lobelioideae aus den Museum des Konigl. 
Botanischen Gartens zu Kew in England und einige aus 
anderen Sammlungen. Repert. Spec. Nov. 29: 49-92. 10 
Ap 1931. 

Describes many new species from South and Central America. 

Zimmerman* P. W. Observations on root growth from cuttings. 

Jour. N. Y. Bot. Card. 32: 96-97. Ap 1931. 

Zahlbruckner, A. Neue Flechten—X. Ann. Myc. 29: 75-86. 
1931. 

Describes several new species from South America. 



Botanical results of the Tyler-Duida Expedition 
H. A. Gleason 
(with map and plates 17 - 44 ) 

- I. INTRODUCTION 

The precipices of Mount Duida rise to a height of more than seven 
thousand feet above the lowlands of the Orinoco valley in southern Vene¬ 
zuela. Although within a few miles of the village of Esmeralda, which is 
accessible by water either by the Orinoco river through Venezuela or by 
the Casiquiare Canal from the Rio Negro and the Amazon, the summit re¬ 
mained unknown until its ascent by the members of the Tyler-Duida Ex¬ 
pedition of the American Museum of Natural History in 1928 and 1929. 

Humboldt and Bonpland visited Esmeralda and viewed the mountain 
in 1801; Schomburgk was there in 1839, after a memorable trip from Brit¬ 
ish Guiana overland, during which he crossed the Pacaraima mountain 
range four times; Spruce collected there a few years later. In more recent 
times other scientists and explorers have seen the mountain or reached its 
base, but never succeeded in making the ascent. 

Mount Duida stands at the western end of the mountain-complex* 
which may be termed the Pacaraima system and wdiich extends eastward 
into British Guiana, where Mount Roraima marks its eastern end. Al¬ 
though a thousand feet higher and discovered several years later, Roraima 
was earlier ascended. Its small summit was found to be the site of an extra¬ 
ordinary endemism, which is nevertheless nearly equaled by the flora of its 
slopes. In fact, the whole sandstone region adjacent to Roraima is char¬ 
acterized by a flora so distinct from the surrounding savannas and Ama¬ 
zonian forests as to merit consideration as a distinct phytogeographic unit. 

The few botanists who have interested themselves in this remote region 
have generally considered that the flora of Duida would prove to be closely 
similar to that of Roraima. No one expected to find it the center of an 
endemism fully as remarkable as that of Roraima, if not surpassing it. Al¬ 
though the botanical collections of Mr. Tate, scientific leader of the Tyler- 
Duida Expedition, are comparatively small and represent probably less 
than a quarter of the flora, the number of undescribed species approaches 
two hundred, and among these are several of unusual taxonomic, morpho¬ 
logical, or phytogeographical interest. Botanical science is indebted to Mr. 
Tate for his work, which was carried on under difficulties and in addition 
to his regular duties of zoological collecting. 

[The Bulletin tor April (58: 203-276) was issued 3 November 1931.] 
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The botanical collections of the expedition were presented by the Am¬ 
erican Museum of Natural History to The New York Botanical Garden 
and have been incorporated into its herbarium. Their study was assigned 
to the author of this report and has been carried on partly in New York 
and partly in Europe, where the rich collections at Berlin, Geneva, and 
Kew furnished valuable material for comparison. Specialists in various 
groups and two members of the expedition have assisted and their contri¬ 
butions give to the report a degree of completeness and authority unat¬ 
tainable under single authorship. 

The Torrey Botanical Club likewise acknowledges with gratitude the 
support of numerous members and friends who have contributed to the 
special publishing fund. 

In the taxonomic part of the report below, families are arranged ac¬ 
cording to the well-known sequence of Engler and Prantl. Arrangement of 
genera and species is sometimes taxonomic, sometimes alphabetical, as 
adopted by the various collaborators. Full citations of locality are given 
for each species, as far as provided by the field notes of the collector. Types 
of all species here described are in the herbarium of The New York Bo¬ 
tanical Garden. Duplicates were supplied for contributing specialists 
wherever possible, and remaining duplicates, unfortunately few in number, 
are in the United States National Herbarium. 

Under each family, the plants of Amazonian affinity are presented 
first, under the caption Lowland species . These include all the collections 
made by Tate on his journey to and from Duida and as far as the lower 
slopes of the mountain itself. The remainder of the collections are placed 
under the caption Species oj Mount Duida and include all the plants col¬ 
lected on the summit or upper slopes of the mountain. This division has 
been made not merely for convenience but primarily because it repre¬ 
sents a distinct phytogeographic segregation. The upper altitudinal limit 
of the Amazonian flora is not precisely known, and undoubtedly varies 
more or less, but in general probably does not exceed 2500 feet. Since no 
collections were made by Tate over an altitudinal belt some 2000 feet in 
height, extending both above and below this probable limit, the Amazon¬ 
ian flora is by this division separated from the distinctive flora of the Pa- 
caraima range, and scarcely a species is known from both sides of the divid¬ 
ing zone. As may be expected, the lowland species of the Amazonian flora 
include comparatively few novelties, since it has been repeatedly and ex¬ 
tensively collected for more than a century, although, as in every collec¬ 
tion from Amazonian South America, some undescribed species occur. 

Photographs illustrating the mountain or plants and vegetation in the 
field were taken by Mr. Tate and are used by permission of the American 
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Museum of Natural History. Maps have been constructed by Mr. Chas. B. 
Hitchcock from his personal field surveys. 

II. NARRATIVE OF THE EXPEDITION 1 

The Tyler-Duida Expedition, organized by the American Museum of 
Natural History, New York, which has already been briefly reported on, 2 
was sent into the field with the main objective of ascending the hitherto un¬ 
climbed Mount Duida in order to study its geography and biology and 
gather reports and collections of specimens. The party 3 left New York 
July 20, 1928; reached Esmeralda, ten miles from Duida, October 1; as¬ 
cended to the summit of Duida first October 24; left Esmeralda March 18, 
1929, and again landed in New York May 20. 4 The route taken was via 
Para up the Amazon to Manaos; from that city up the Rio Negro to the 
mouth of the Casiquiare Canal and through the 212 miles of the canal to 
the point where its waters leave the upper Orinoco; finally up the canal for 
some twenty miles to Esmeralda, a tiny settlement on the north bank. Ar¬ 
rangements were made for our launch to return for us as nearly as possible 
in the middle of March, 1929. 

In the late afternoon of the last day of our journey, as the boat thrust 
its way up the rippleless Orinoco, here about one fourth of a mile in width, 
the flood forest which had thus far lined its banks abruptly gave place to 
the savana of Esmeralda, and we noted a few hundred yards from the river 
a low adobe house thatched with banana and palm leaves standing in an 
enclosure surrounded by a wooden paling. Beyond, the grassland, upon 
which some two score head of cattle grazed, extended back to a row of low 
rocky hills, the Esmeralda Ridge. A short way up the river the bank forest 
reappeared. Our attention, however, was almost at once claimed and held 
by the sight of the stark precipices and enormous mass of Mount Duida, 
which rose vertically to a height of a mile and a quarter and, even though 
ten miles away, seemed to dominate the entire northern horizon. As we un¬ 
loaded the baggage our eyes returned again and again to the object which 
we had traveled so far to investigate and we frequently stopped work to 
point out to one another some feature of its topography (PL 17). 

1 By G- H. H. Tate. 

2 Tate, G. H. H. and G. B. Hitchcock, The Cerro Duida region of Venezuela. 
Geogr. Rev. 20: 31-52.1930. 

3 The personnel consisted of Mr. Sidney F. Tyler, Jr., Mr. R. S. Deck, ornitholo¬ 
gist, Mr. C. B. Hitchcock, geologist and cartographer, and the writer. The expedition 
was joined in Brazil by A. M. Olalla and brother with their four assistants, professional 
bird-collectors. 

4 As explained subsequently, Messrs. Tyler and Deck returned ahead of the expedi¬ 
tion on account of ill health. 
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Two needs had to be taken care of immediately: an adequate number of 
Indians to work for us must be arranged for, and we had to determine just 
where along that formidable array of precipices and headlands an attempt 
to reach the summit should be launched with most probability of success. 
The matter of the Indians was settled fairly easily and in a few weeks we 
had about twenty-five men at our disposal. After careful study of the 
mountain, which appeared to be roughly rectangular with one of its angles 



Fig. 1. Diagrammatic outline of a headland of Mount Duida; the adjacent valley 
occupied by forest, the headland bounded by cliffs and interrupted by two precipices. 
The dotted line indicates the route followed in the ascent. 


pointing directly southward at us, we reached the conclusion that the 
southwest scarp, on account of its very precipitous and almost unbroken 
form, presented too great an obstacle. The side facing southeast, on the 
other hand, was cut up into a number of prodigious headlands separated 
by short ravines of immense depth. The length of the southwest face ap¬ 
peared about fifteen miles, that of the broken southeast face about ten 
miles. 

Each headland appeared to consist of a higher and a lower portion, and 
each portion of a sharp crest terminating in a precipice with a roughly 
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triangular face. It seemed possible that we might ascend one of the valleys 
until we had passed the terminal precipice of a promontory, turn at right 
angles, and climb its flank up to the knife-edge crest, along which we would 
advance to the next precipice. Skirting its base, as in the first case, we 
hoped to climb its steeply sloping sides to its crest and then walk inward 
to the main mass of the mountain. Although even more difficult in practice 
than we had anticipated, the actual ascent followed more or less this plan 
(Fig. 1). 

Having selected the most promising of the headlands and valleys, 
Hitchcock and I, with four Indians, food for several days, hammocks, and 
machetes, set out in search of the best approach. Our way took us across 
the Esmeralda Savana, through dense forest filled with magnificent palms, 
to another large and very beautiful savana (Grand Savana) situated at the 
foot of the southern angle of Duida. We crossed this and again plunged 
into forest, coming out occasionally into natural clearings filled with long 
grass, thickets of “cana brava,” or tree savanas, concerning which more 
will be said later. We tried to hold our course parallel with the southeast 
face of the mountain, but much delay was occasioned when we crossed or 
had to go round large burnt areas, now covered with an almost impassable 
litter of great tree-trunks overgrown with lush masses of Heliconia , poke- 
weed, Costus , and other plants. As a rule, it was impossible to see the moun¬ 
tain at all, on account of the thick forest, and the occasional glimpses we 
had were insufficient for us to determine which part we were viewing. 
Eventually we came upon a good-sized stream (Base River), flowing from 
the foot of the cliffs at about the middle of the southeast side, and this we 
followed up. At length we were rewarded with a fairly uninterrupted view 
of the tip of one of the promontories which seemed to rise close to us, while 
our stream seemed to come from the ravine beside it. We reached the con¬ 
clusion that this was the headland which we had selected for our attempt. 
We were now at the foot of the forested talus slope and made a camp (Base 
Camp). The next morning we started upward along the course of the 
stream in an attempt to pass the foot of the precipice in which the moun¬ 
tain spur ended. In this we were not only successful, but reached a height 
of 2100 feet on its flank. The weather turned bad, however, our food be¬ 
came exhausted, and the men tired and discouraged, so we returned to 
Esmeralda to refit. 

There we found a number of Indians ready for work, whom we dis¬ 
patched at once with orders to widen, straighten, and improve the trail, 
build camps at certain points, and try to cut upwards through the forest of 
the ridge and gain the lower crest of the promontory. 

Some time later I set out again, this time with Tyler. We found that a 
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good straight trail had been cut through to Base Camp, that the huts were 
almost completed, and that the men had almost reached the lower crest 
of the ridge. Taking three men, we pushed up to the lower crest, where 
vegetation was scrubby and dwarfed, and along to the foot of the second 
precipice, which almost stopped us. However, we succeeded in skirting 
this also and put forth all our efforts for the final climb, perhaps the hard¬ 
est of all, up the flank of the ridge to the higher crest. When finally we 
reached our objective, we found ourselves enveloped by mist. After a short 
rest we commenced, still ascending, to move along the crest to the body of 
the mountain. Difficulties continually appeared: spots where the ridge 
narrowed to almost nothing and the ground on either side crumbled; great 
hummocks of rock twenty to fifty feet high, their bases enveloped by wiry 
bushes, their sides and summits clothed with tough, cushiony herbage, 
over which we had to find our way. At length, the fog clearing for a few 
minutes, we found ourselves at the base of the headland adjoining the 
plateau and gazed over a gloomy panorama—a vast misty tableland rol¬ 
ling in giant waves, the whole inclining gently away from the scarp up 
which we had ascended. Tired out, we sat in a tangle of wiry brush which 
grew waist-high around us, looking right and left across great gulfs at 
neighboring headlands whose height cut off all further view. » 

Upon returning to Base Camp we instructed the Indians to improve 
the trail, make it their first duty to find drinking water on the plateau, 
and form a temporary camp on the summit (Provisional Camp). 

About this time Tyler and Hitchcock and a few weeks later Deck left 
the expedition on account of ill health. Hitchcock returned in December, 
but Tyler went on down the Orinoco and eventually to New York; Deck 
came back so weak and ill with malaria that it seemed advisable to send 
him home at once. 

Directly Provisional Camp on the summit was finished, I moved up 
there so as to be able to direct the construction of the long trails needed 
for getting about on the plateau. The path to the plateau was now vastly 
improved. In its construction more than 150 ladders and inclined bridges 
had been built by the Indians. The weather for the first week or so (end 
of November) remained generally cold and wet, but brief periods when it 
cleared allowed me to form a good conception of the topography of most 
of the mountain-top, to select localities which promised to be of major in¬ 
terest, and to have paths cut by which they might be reached and camp¬ 
sites in readiness for occupation at each one. 

Road building was exceedingly hard work, partly on account of the 
uneven terrain, but especially because of the frightfully tangled vegeta¬ 
tion. The men had to cut through almost continuous thickets while near 
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the ridge-tops, and in the valleys tunnel through a dense murky forest 
twenty feet in height and composed for the most part of semi-recumbent 
tree-trunks swathed in moss. Besides working in the rain, they were cold 
at night and short of rations, every scrap of which had to be carried up the 
ladder trail to them. 

An important feature was the preparation of a central camp far enough 
from the edges of the cliffs to escape excessive mist and rain. The place 
selected was some three miles from the southeast escarpment where a 
maximum of sunshine was obtained daily. This station served as the main 
depot for reserve stores and for drying and storing specimens. 

In a limited way, an understanding of the factors producing the strange 
fauna and flora present on Duida was not difficult. Here was an elevated 
mass of quartzite whose strata prior to its uplift had been profoundly 
folded, their strike being approximately northwest-southeast, or parallel 
to the southwest scarp. The headlands represented the crests of these 
folds; the valleys, the troughs. A gradual accumulation of vegetable mat¬ 
ter almost unmixed with inorganic material covered most of this great 
area of 250 square miles of corrugated surface. Added to this was a climate 
intensely rainy for nine months out of the twelve and, due to elevation, a 
temperature between fifty and sixty degrees Fahrenheit. The result of the 
interplay of these factors upon any organism which was able to survive 
them after penetrating into the area was profound, as shown by the pres¬ 
ent biota. 

On December 13 I received word that Hitchcock had returned. He 
asked me to go down to Esmeralda and help him measure a base line for 
Ms survey of the mountain. The weather, which had been fair for some 
time, broke badly at the period of “los nortes,” so that I was glad to be 
down in the less tempestuous lowlands for a while. I returned to the sum¬ 
mit December 21 and Hitchcock arrived ten days later. On December 30 
I moved the Olalla contingent, who had hitherto been employed in the 
lowlands and on the slopes, into a special camp (Valley Head) on the pla¬ 
teau. 

We planned to devote the next two months to a complete exploration 
of the summit. The first trail finished wound southwest along the top of 
the cliffs —a perfect switchback of a trail, now rising 500 feet to the crest 
of a fold, now falling a thousand feet to the next trough—to reach finally 
High Point Camp at 7600 feet. This station, representing the highest 
reached by us on Duida, was perched upon the southernmost tip of the 
plateau and overlooked not only the entire interior plateau and mountains 
to the north, but also the Orinoco lowlands east* south, and west for a dis¬ 
tance of fifty miles. Along this trail several subsidiary stations were lo- 
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cated. It was while we occupied this camp that Deck returned and I had 
to go down to arrange for his transportation back to Manaos. 

The work at High Point completed, we withdrew to Central Camp, 
stored away our collections, replenished our stores, and moved out to the 
station at the center of the plateau named Savana Hills. As our stay at 
this, the last of the camps on the summit, drew to a close, we received 
repeated warnings that the rainy season was iminent. Frequent afternoon 
storms came upon us and several heavy rains. The bridge across a deep, 
rock-bordered stream (Cano Negro) was twice carried away. 

Reluctantly we commenced our withdrawal. Equipment and collections 
were moved back to Central Camp, and as quickly as possible that station 
also was dismantled and moved down the mountain. Short stays were 
made at Agiiita, part way down the cliffs, and again in some of the low¬ 
land camps, but the object of the journey had been accomplished and we 
had little to do but move out to Esmeralda and await the launch. 

HI. CERRO DUIDA AND THE GUAYANA HIGHLANDS 1 

In discussing physiographic and geological relationships of the Duida 
region, it seems better at the present time to suggest possibilities of rela¬ 
tionship between the mountain mass of Duida and the surrounding coun¬ 
try of the Guayana Highlands, rather than to restrict words to local de¬ 
tails of the mountain itself. 

Mount Duida Is composed of a strongly folded series of reddish and 
white conglomeratic sandstones and purple shales. 2 The physiographic in¬ 
terpretation of the mountain front suggests strongly a series of extensive 
faults, an extensive block mountain bounded by steep walls, but the im¬ 
pressiveness of the abrupt cliffs is perhaps of less interest than its sum¬ 
mit. This surface has been referred to as a plateau, an easy method of de¬ 
picting the broad extent of the summit, but from a strict definition this ap¬ 
plication of the term is quite incorrect. The summit is not a plateau, but 
an old mature surface partially broken by tectonic movements accompany¬ 
ing the up-faulting, partly dissected by processes of weathering and stream 
erosion. 

Four hundred miles to the east lies Mount Roraima, also composed of 
red and white conglomeratic sandstone and red shales. These sediments 
were named by Dalton 3 the Roraima series. The latter, far from being com- 

1 By C. B. Hitchcock. 

2 Tate, G. H. H. and C. B. Hitchcock. The Cerro Duida region of Venezuela. 
Geogp Rev, 20:31-52.1930. 

3 Dalton, L. V. Venezuela. London, 1912. 
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plexly folded, are flat bedded and appear to be the erosional remnants of a 
formerly widespread series. 

What could be its former possible extent? A study of the scanty liter¬ 
ature left by travellers in the country intermediate to these mountains 
shows that sandstone mountains occur in patches throughout the region. 
In the head-waters of the Rio Caroni, Holdridge 1 reports mountains of 
similar appearance. Toward the upper reaches of the Rio Caura, Andre 2 
says of Cerro Arawa: “the mountain loomed ahead of us in forbidding 
grandeur. Just before sunset, the heavy bank of clouds which had been 
hanging over its summit cleared up, revealing the height of its precipi¬ 
tous sides, and the fantastic shapes into which the plateau had been cut.” 
From other portions of the text it is evident that he found this mountain 
to be composed of sandstone. Here, as in the headwaters of the Caroni 
and at Roraima, are the same general types of mountains, isolated to a 
certain degree, but forming connecting links between the eastern exten¬ 
sion of sandstone and the Parima system. At the headwaters of the Urarl- 
cuera and Parima, Rice 3 described folded sandstones. Schomburgk 4 ob¬ 
served in 1839 that the sandstone mountains, scattered along his route 
from Cerro Roraima to the west, became considerably more indurated as 
he approached the eastern flank of Sierra Parima. At the foot of Cerro 
Sarisharinima, of about 4000 feet elevation, he observed 5 that the rubble 
at its foot “ist der Sandstein auch viel crystallinischer.” 

It is interesting to note that as he crossed the main ridge of the Parimas 
he observed coarse-grained granite in which large bands of hornblende were 
predominant. It seems unlikely that he would mistake its general type if 
there were a predominantly coarse, crystalline rock of this nature. The 
physiographic aspect of the Parima range, when viewed from the summit 
of Duida, tends to substantiate this observation. Rounded, apparently 
wooded summits lead one to suspect an igneous or metamorphic rock as the 
cause of such a topographical feature. 

To the west of the Parima range, we again encounter metamorphosed 
sandstones and shales at Duida. A hundred miles to the west Cerro Yapa- 
cana, which stands near the right bank of the Orinoco, is of sedimentary 
origin. Although it was not actually visited, the sedimentary nature of the 

1 Holdridge, Desmond. Notes on an exploratory journey in southeastern Vene¬ 
zuela. Geogr. Rev. 21: 373-378.1931. 

2 Andre, E. A naturalist in the Guianas. New York, 1904. p. 218. 

3 Rice, H. The Rio Branco, Uraricuera, and Parima. Geogr. Jour. 71: nos. 2-4. 
1928. 

4 Schomburgk, R. H. Reisen in Guiana und am Orinoko. Leipzig, 1841. 

5 Op. cit. 428. 
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rock was obvious. The stratification, quite plain to the naked eye, showed 
slight folding, but the beds were comparatively flat. 

To these might be added the observations of Koch-Griinberg, Passarge, 
and others, whose contribution to the geography of the Guayana High¬ 
lands do not add particularly to the specific problem of sandstone distri¬ 
bution. Koch’s description of the upper Rio Ventuari extends the known 
boundary of sandstone well to the north of Duida, but makes no vital 
change In the other observations. North of the Orinoco and to the west, 
the extent of former sandstone distribution is not known. The close affinity 
of the majority of Roraima and Duida birds to those of the Andes 1 indi¬ 
cates strongly a former connecting link to this mountain system, but 
whether north, west, or both is a matter of future investigation. 

The presence of sandstones and quartzites over this wide area, the gen¬ 
eral similarity of the red and white conglomeratic sandstones and shales, 
the apparently Increasing metamorphism in proximity to both eastern and 
western flanks of the Parima axis, and the resumption of approximately 
horizontally bedded mountain masses at a distance from the Parimas, sug¬ 
gests a correlation of the Duida sediments with the Roraima series. At 
some time since the deposition of the sandstone, orographic disturbance, 
possibly accompanied by igneous Intrusions (e.g. Schomburgk’s observa¬ 
tions) took place along the axis of the Parimas. 

The best evidence for the age of the Roraima sediments Is well summed 
up by Diddle. 2 He states that “the age of the Roraima series is not definite¬ 
ly known. It bears, however, a striking lithologic similarity to sediments 
of Lower Cretaceous age, which are exposed in the Coast Range, in the 
Venezuelan Andes, and in the Sierra de Perija. Especially is the resem¬ 
blance between this series and the Barranquin formation of northeastern 
Venezuela noticeable, and it is with this formation that the correlation is 
made.” 

If the Duida sandstones be of equivalent age to the Roraima series, a 
somewhat more complex history must be given to the Guayana Highlands. 

Liddle 3 states that “Since the deposition of the Roraima series there 
seems to have been no noticeable movement of the Guayana Highlands. 
... So far as Indicated by the rocks which compose it, this old land area 
has been relatively stable since earliest geologic time. It has been sub¬ 
merged probably not more than twice—once during the Paleozoic when the 

1 Chapman, Frank M. Problems of the Roraima-Duida region as presented by the 
bird life. Geogr. Rev. 21:363-372.1931. 

2 Diddle, R, A, The geology of Venezuela and Trinidad, 123, 124. Fort Worth, 
Texas, 1928. 

8 Op. cit. 124. 
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Imataca series was deposited and once during early Cretaceous time when 
probably the Roraima series was laid down.” 

If the sandstones of Duida are correctable with the Roraima series, 
which from the point of view of distribution and lithologic similarity seems 
quite likely, one more chapter is added to their post-Cretaceous history. 
Following the deposition of the sediments, the orographic movement took 
place along the Parima axis as stated above. Following this, a long period 
of peneplanation truncated the folded sediments of the central Parima 
area. Presumably the land at a distance from the folded area lay at com¬ 
paratively low altitude, although it is impossible to state the amount of 
material removed from its surface during the formation of the peneplane. 
Since then, broad uplift over the entire region has occurred, post-pene- 
plane faulting has taken place in the region of previous mountain-making. 
Weathering and erosion have done their share in carving out the flat-lying 
and folded sediments into their present expression. It seems logical to be¬ 
lieve that the faulting, exhibited to such a marked degree on Cerro Duida, 
must have commenced at least in late Tertiary time. Low scarps in the 
talus parallel to the southwestern front of Duida give indication of proba¬ 
ble faulting in recent times. 

The purpose of giving these observations is not to state a definite his¬ 
tory, but to point out what seems to be a possible correlation and history 
of this widespread and little known sandstone formation. If this serves as 
a basis for future observations, It serves its purpose. 

IV. ASPECTS OF VEGETATION AND PLANT ASSOCIATIONS 1 

In discussing the areas of plant associations of the Duida region, such 
a wealth of distinct local environments must be dealt with that It has been 


thought advisable at the beginning to draw up a table to show environ¬ 
mental subdivisions, together with a base map upon which their geograph¬ 
ical position may be plotted. It is hoped In this way that they may be 
made more easily intelligible. Each division will be briefly characterized 


and some of the more noteworthy plants mentioned (pi, 17-21). 
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1 By G. H. H. Tate. 
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Slopes 


r Talus portion 
[Steep portion 


Drier ridge tops 
Moist valleys 
Cloud forest 

Crest slope and Bromeliad zone 1 


Plateau 


Greater part of area: Soils of greater or less 
thickness of pure humus (the generally prev¬ 
alent condition), occurring as very humid 
phase (at edge of cliffs) or moderately humid 
phase (remote from cliffs) 


Crests i Dry P hase 

\ Swampy phase 

J Slopes 
Valleys 

Stream beds and banks 
.Replacement flora after fire 


Restricted area at center: Soils compacted 
and formed mainly of iron laterite, both 
hematite and limonite being present (known 
only near the Savana Hills near the center 
^of the plateau, not exceedingly humid) 


Crest rc , 

Slope /Swamp phase 

Rocky Z Dry Ph ase 

Wooded 

Stream 


The Duida region is at once divisible into lowlands, slopes, and plateau, 
each division manifesting in turn a greater or less number of subdivisions, 
as follows: 


ESMERALDA AREA 

The vicinity of Esmeralda is a rather extensive savana 2 running back 
from the Orinoco River half a mile and with a length of about a mile, 
across which, about 100 feet above the plain, the low Esmeralda Ridge 
extends, formed of the shattered quartzite rock which Schomburgk mis¬ 
took for granite. At either side of the savana adjoining the river and to the 
northwest it is bounded by the Orinoco flood forest, and northeast and east 
by normal lowland forest. Much of the land, which rolls gently, is well 
drained sandy soil. It is clothed by grasses, of the genera Aristida , Andro - 
pogon , and Leptocoryphium , among which grow the savana tree Byr- 
sonima crassifolia, the pink-flowered herbaceous melastome Pterogastra 
major , the gentian Chelonanthus and the milkwort Poly gala kygropkila . 
Behind the ridge and east and west of Esmeralda, the swampy part of the 
savana is drained by several streams along which small “morichales” are 
formed together with their characteristic floral communities. These 
swamps, the second of which contains no moriche palms, drain from the 
side of the ridge toward the Orinoco east of the palm swamp (See map). 
The sandy marsh farther east has scattered moriches and many interesting 
plants, among which are groups of the large pink-flowered Rhynchantkera 

1 So named because of the extensive development of the giant Bromeliad, Broc~ 
ckinia sp. 

2 This spelling has been consistently followed by Mr. Tate in accordance with the 
practice of the American Geographical Society. 



1931] 


GLEASON: THE TYLER-DUIDA EXPEDITION 


289 


grandiflora , numbers of sedges of the genera Lagenocarpus, Cyperus , 
Psilocarya , and Eleochatis , the little palm Lepidocaryum, the blue-flowered 
Abolboda macrostachya , and the new Monotrema xyridoides . Among smaller 
plants are a number of species of Eriocaulaceae, Leniibulariaceae , Butman - 
niaceae , Droseraceae, and Lycopodiaceae. This swamp merges with East 
Lake, along whose margin are found two peculiar plants, one a mauve- 
flowered plant of the Scropkulariaceae , Naiadotkrix reflexa , its tiny leaves 
dissected like miniature chamomile leaves, the other Ifayuca Sellowiana , 
growing in patches, erect, with tiny whorled leaves that make the plant 
resemble Polytrichum . 

Speaking generally, the flora of the savana, whether due to cattle 
feeding there or to repeated burning, seems much impoverished* 

Considering now Esmeralda Ridge, visited by Richard Spruce in De¬ 
cember, 1853, the grasslands of the savana often sweep up almost to the 
crest, but among the broken rocks grow not only a number of trees and 
bushes but also numerous herbs. Among the former may be mentioned 
Clusia columnaris, the odd-looking Qualea esmeraldae , the Rerberis-like 
melastome Acanthella conferta with its flaming orange flowers, and species 
of Cassia and Byrsonima . The latter include the beautiful tall white and 
yellow orchid Sobralia Uliastrum , Smilax Benihamiana , Mandenlla mollis - 
and species of Anthurium and Pitcairnia . Under the shelter of the 
rocks live the ferns Oleandra hiria , Anemia buniifolia , and Lindsay a, to¬ 
gether with a number of mosses, liverworts and lichens. On the crest of 
the ridge one or two swampy pans occur where Xym savannensis and 
Syngonanthus gracilis grow. 

The flood forest, while showing no unusual features, varies from densely 
tangled vine-covered forest to relatively open park-like woods (the tree 
savanas of Esmeralda) bordering areas permanently covered by water. In 
many places huge growths of “razor-grass” (Scleria sp.) spring up at the 
commencement of the dry season and cover many of the lower trees. In 
the river itself certain floating plants, Piaropus crassipes with air-filled 
leaf-bases and others, grow outward over the w y ater from the partly sub¬ 
merged branches of the igapo. 

GRAND SAVANA 

This prairie, which as previously stated is the large area of savana ad¬ 
joining the southern tip of Duida, appeared when discovered to be in vir¬ 
gin condition. As we crossed the low|r swampy part adjoining the forest 
near Esmeralda it presented a lovely sight—fresh and moist after the rains, 
its verdant surface was broken here and there by low flowering bushes and 
taller stands of cyclanths. The shrubby growth included the red-berried 
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Humiria floribunda spaihulaia , the low straggly Heteropterys ohlongifolia , 
and very commonly Qualea esmeraldae , with its large whitish, somewhat 
papilionaceous flowers. Of lower plants, I may mention the bromeliad 
Brocchinia prismatica , a pretty yellow-flowered orchid, Xyris subglabrata 
with orange-yellow flowers, as well as a host of grasses, sedges, Eriocau - 
laceae , and Xyridaceae. From this lower part the ground swept gradually 
up to the talus slope of the mountain. The dry portion, across which several 
little palm-fringed streams meandered, was much less varied as to vegeta¬ 
tion. Here a Cuscuta grew commonly as well as many of the plants of the 
dry parts of Esmeralda Savana. A tongue of the upper savana, becoming 
rather bushy in places and dividing the talus slope forest of Monkey Valley 
from that to the northeast, reached up the talus to nearly 1000 feet on 
Burned Mountain. On its slopes a pretty white-flowered melastomaceous 
bush, Acts anther a erecta, was abundant. 

LONG GRASS SAVANAS 

Only one example of this type, named New Savana, was encountered. 
Our trail crossed it between Grand Savana and Middle Camp. Grass usu¬ 
ally four, and in no place less than two feet high, clothed part of it. A 
very few scattered savana trees, including Byrsonima and two Dillenia- 
ceae, were present. Soon after its discovery the Indians burned off the 
grass. This they did later to Grand Savana also. 

TREE SAVANAS 

This name we applied particularly to an environment between Middle 
Camp and Base River, but a rather similar example was found on the 
ridge just east of Foothills Camp, where in addition the orchid (» Sobralia ) 
of Esmeralda Ridge grew profusely. The ground was uneven, stony, and 
generally covered with crisp harsh grass about a foot in height. Tree Savan- 
as was separated into small grassy areas by scattered groups and belts of 
low, sometimes gnarled trees, including Clusia columnaris and Protium 
guianense, and bushes such as Humiria balsamifera , Humiria savannarum , 
Retiniphyllum Schomburgkii , and the melastomes Macairea pachyphylla, 
Miconia stenostachya , and Ernestia tenella. In the shade of the trees little 
spaces of ground carpeted with Selaginella radiata and the curious-looking 
fern with fingered fronds, Actinostachys pennida , could be found. More 
rarely the tall purple orchid Episiephium parmflorum and the vine-like 
Blepharodon venezuelense were noted here. 

CANA BRAVA THICKETS 

Although found only along the brook at the western edge of New 
Savana, this densely matted thicket of Cana Brava sedge eight feet 
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deep may well be considered as constituting a distinct association area. 
Tall moriche palms were scattered through the canebrake. 1 

LOWLAND FORESTED AREA 

The lowland or Amazonian forest in the Duida region may be thought 
of as a matrix which surrounds each one of the savanas of the district. 
Occasionally narrow tongues of this forest push out into the savanas. The 
igapo forest of the river bank passes gradually over into the drained forest, 
certain parts of which, having no positive direction of run-off, have de¬ 
veloped an insequent system of small trenches surrounding the base of the 
larger trees into which water drains. The water in these depressions, al¬ 
though practically stagnant, seems gradually to find its way out to defi¬ 
nite water-courses. In general, however, the forest has a well defined drain¬ 
age system comprising the numerous small streams which cross from the 
talus slope of Duida to the Orinoco. The soil, which is sandy, overlies in 
places quartzite conglomerates perhaps derived from the Duida beds of 
quartzite. Its humus content, as may be expected, is high. 

From the botanical standpoint, the forest is perhaps best distinguished 
from other Amazonian forests on account of the relative abundance of 
magnificent palms. A phase in which palms quite predominated was met 
between Middle Camp and Tree Savana. Here the most striking kind of 
palm has graceful twenty-foot leaves and appears at first sight to be stem¬ 
less, for the leaves start from the ground and arch over. Individuals of this 
type are really young, and about five young are seen for every adult tree 
with trunk. Trees which are relatively common are the “moura,” three 
species of Annonaceae, Bocagea multiflora , Aberemoa asterotricha, and 
Anaxagorea acuminata , whose bark is used for making ropes and fibers, 
and the cigarette tree, whose inner bark, split into thin layers, is employed 
by the natives for wrapping cigarettes. Enormous clusias, bignonias, Apo- 
cynaceous vines, etc., drop their flowers in due course as their months of 
flowering pass by. The average diameter of the trees (not palms) is from 
twelve to fifteen inches. Every fifty yards or so a giant of the forest with 
trunk thickness of three or four feet is met. At Middle Camp one could 
as a rule see for only about twenty feet through this forest. Since the ex¬ 
pedition was not equipped for collecting the flowers and fruit of the great 
forest trees, anything secured was obtained incidentally through the 
breaking down of limbs or making of clearings. 

Along the lower part of Base River the forest grew very tall, with a 
rather open but high undergrowth of Heliconia , etc. rooted upon the silts 

1 The name cana brava is generally applied in Latin America to tali grasses with 
the aspect of sugar cane.—H.A.G. , 



292 


BULLETIN OF THE TQRREY CLUB 


[VOL, 58 


and bordering flood plains built up by the river. Nearer the mountain, as 
the ground became rougher and more tilted, the lowland forest gave place 
imperceptibly to the forest of the talus slope which had characteristics of 
its own. 

REPLACEMENT VEGETATION OP LOWLAND FOREST 

Wherever the woods had been burned, and this had occurred in many 
places, a wealth of succulent plants, mainly Scitaminales but also Cecropia, 
P ter is, and thorny “carinoso” ( Solanum ), had quickly grown up and cov¬ 
ered the welter of half-burned trunks and roots. At Middle Camp solid 
walls of this herbage might be seen, after it had been cut and piled up out 
of the way by the road makers. In some places we came upon what may 
have been a later phase of replacement, bushy growth swamped by masses 
of vines, Convolvulaceae, and a pleasant tasting Passifiora (named locally 
Paujcha). The largest burned area extended from around Middle Camp 
up a great part of the talus slope and precipitous part of one of the south¬ 
ern promontories called by us Burned Mountain and, as found subse¬ 
quently, actually reached the summit of the plateau. 


TALUS SLOPE L OPE ST 


The forest of the lower parts of the Duida slope, although intergrading 
with that of the lowlands, contains numerous elements which are rare or 
absent from the latter, such as the tarana or gum used by the Indians for 
lighting fires and making torches and false balata or “pulga negra,” a huge 
latex-bearing tree whose balata however is very inferior. In spite of the 
fact that many species drop out as in turn others appear, this talus forest 
may be thought of as reaching far up the southeast scarp toward the cliff- 
encircled heads of the ravines. It does not, however, ascend the steep 
slopes such as Agiiita. The lower part of the forest is represented by the 
flora present at Foothills Camp (800 feet) and Monkey Valley Camp (750 
feet), the upper part by Cano Seco Camp (1800 feet). As with the lowland 
forest, the arboreal flora of the talus slope and steep slope forests is but 
poorly collected, the plants secured on the slopes being mainly herbs and 
bushes. 


STEEP SLOPE POKE ST 


These woods, whose separation from the talus forest may be considered 
arbitrary, in my conception are confined to the steep sides of the great 
ravines below the crest slopes of the promontory, and while controlled 
rather by the factor of exposure than by that of altitude may be regarded 
as forming a definite belt separating the uppermost talus forest from the 


sgetation of the crest slopes and summit. It is met again toward the de- 
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pressed center of the plateau about Savana Hills, which it seems to have 
reached from the exterior by w T ay of the gorge of the Cano Negro, but here 
it is considerably modified by the addition of a number of plants whose 
affinities are with the plateau flora. This forest, on the exterior scarps, oc¬ 
curs typically at Agiiita (2300 feet) and upw r ard as far as the “Bromeliad 
zone” (3800 feet), marking the beginning of the crest slope of First Ridge. 
Its trees, though tall, are smaller and slenderer than the immense trees of 
the talus forest, and in large measure are of different species. At its upper 
edge they dwindle still more in size until at the less steep, though much ex¬ 
posed crest slope, they appear definitely stunted. This place also marks the 
lower limit of such plateau trees as Archytaea multiflora and Bonnetia 
longifolia . On rocks in exposed places on this crest the flame-flowered or¬ 
chid Hexisea bidentata grows. Among lesser vegetation of the Agiiita for¬ 
est may be mentioned Smilax floribunda and especially two gesneriaceous 
plants, Episcia cordaia with variegated leaves and tubular mauve flowers 
and E. ouneata with small white flowers resembling violets, both of which 
were taken at Agiiita growing on a rock-face down on which water seeped. 

Considering now the same class of woods at Savana Hills, we note its 
presence in three separate minor environments: along the south side of 
the gorge of the Cano Negro, where the fern Elaphoglossum latifolium is 
plentiful; in a pocket on the southern slope of Savana Hills close to camp, 
where a number of interesting plants, including Saxo-Fridericia regalis, the 
great arum Philodendron , the composite tree Stenopadus talaumifolius , and 
orchids of the genera Pleurothallis, Lepanthes, Maxillaria , Epidendrum , 
Scaphyglottis, and Sobralia, grow; and, in a more open phase, on the north 
slope of the same in a valley named Laterite Valley. These patches of for¬ 
est seem to differ slightly among themselves, that by the camp being es¬ 
pecially rich in the terrestrial aroid. 

THE PLATEAU 

The greater part of the folded plateau constituting the mountain-summit 
has a soil covering of almost pure humus, but at the center there appears 
to have been a downwarping of the tableland combined with general frac¬ 
ture of the strata in a southwest-northeast direction, resulting in soil 
modification. By some means, not yet ascertained, this transverse crack¬ 
ing of the strata has been accompanied by a concentration of iron, mani¬ 
fested by the iron laterite soil of Savana Hills Ridge. The ridge, together 
with the deep canyon of the Cano Negro, cutting directly across the pre¬ 
vailing folded structure of the mountain and diverting the drainage, seems 
to lie parallel to this line of fracture. Some indication of the changed nature 
of the soil is also noticeable at Brocchinia Hills, just south of the Cano 
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Negro. Discussion of the floral regions of the plateau will deal first with 
the areas of humic soil and later the more local conditions found at the 
center of the tableland. 

In the humus soil division two sets of climatic modifiers combine to 
produce the highly varied and complex results observable. On the one 
hand we see crest, slope, and trough repeated serially as we pass from 
northeast to southwest across the ridges. The scarp as a whole, however, 
attains more and more absolute altitude, so that from 6300 feet, the height 
of the crest over which we made the ascent, an altitude of 7800 feet Is 
reached in the extreme southwest at High Point. The second set of factors 
operate at right angles, northwest to southeast, to the above, and are two: 
decreasing altitude brought about by tilting of the tableland as a whole 
away from the cliffs, and diminishing humidity due to greater distance 
from the scarp-face up which clouds continually drift. A glance at the map 
will illustrate. Points of maximum humidity are met in the troughs of 
valleys at the edge of the precipices and conversely the crests of ridges 
near the center of the plateau are the driest. It may be emphasized here 
that since exposure-vegetation is found far down the ridges and sheltered 
floras reach far up valleys—to such a degree that the lowest range of the 
former may be far below the highest range of the latter—obviously the 
factor of exposure (or shelter) is vastly more influential than the factor of 
altitude above sea-level. 

VEGETATION OE THE CRESTS OF THE PLATEAU 

Speaking broadly, the crest ridges of Duida, each one of which includes 
several minor phases, are much alike. In cases where the crest Is low and 
broad the slope vegetation (see beyond) passes over it unaltered. When 
the crest Is high and partly or wholly denuded of soil a specialized crest 
vegetation is developed and this vegetation extends far down (to 4000 feet) 
on the exposed knife-edges of the promontories. 

Perhaps the most usual association on exposed crests is a low, tightly 
packed, cushiony growth of the pitcher-plant Heliamphora Tatei or Navia , 
or wiry growths of assorted shrubs. These are often more or less segre¬ 
gated, here an area of pitcher-plants, there a carpet of heathy or brome- 
liaceous growth. Scattered through this are a great variety of plants, of 
which but a few, Odontoglossum , Zygopetalum Tatei , Maxillaria , Schefflera 
untbellata , Tibouchina fraterna , Retiniphyllum erythranthum, Conomorpha 
duidae, and Epidendrum inconstans , may be cited. If the rock is nearly 
bare, plants growing about it become correspondingly reduced; on the 
other hand slight dips or sheltered pockets contain all sorts of shrubs, ferns 
and dwarfed trees, such as Meriania duidae } A bolhoda Sceptrum, Siegohp- 
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is guianensis , Dendrophthora roraimae , Graffenrieda polymera, Pterozonium 
Tatei, etc. The pockets marking the junction of steep slope forest of the 
escarpment with the crest vegetation are especially varied and interesting. 
Here for instance, besides the heavy growth of Brocchinia sp., often with 
the blue-flowered Orchyllium Humboldtii growing in its leaf-bases, are 
found the yellow-flowered shrub Tateanthus duidae, Antlmrium quinque- 
nervium , Eupatorium Tatei, etc. The “ B romeliad zone 7 7 on the promontories, 
which divides crest vegetation from steep slope forest, I regard as an ex¬ 
tension of the slope vegetation of the ridges of the plateau, in which Broc¬ 
chinia is a very important element. Minor developments on the crest are 
little swampy depressions containing Sphagnum, Abolboda Sceptrum, 
Mmiliaria, Heliamphora, Siegolepis , and various Lentibulariaceae, 
sedges, xyrids, and Eriocaulaceae, 

SLOPE VEGETATION OE THE HEDGES OF THE PLATEAU 

Once more several phases are observable. Near the precipice the slope 
flora changes from deep wiry brush adjoining the crest progressively to 
taller and stouter, more succulent and moss-hung vegetation as the heads 
of the trough-valleys are reached. These changes seem to be dependent 
primarily on the degree of exposure. Again, as one traces the slope vegeta¬ 
tion along the ridge and away from the cliffs, it once more becomes larger, 
but this time the lessened rainfall tends to produce a small-tree type of 
woods which grows straighter and is less hung with mosses and liverworts, 
though still filled with underbrush and Bromeliads. The brushy growth 
comprises a great wealth of species of Ternstroemia, Psychotria , Tyleria, 
Bonneiia, Stenopadus, Grammadenia , Cyrilla , Duidania , Conomorpha , Ilex, 
Purdiaea, Mikania, Oedematopus , Chalepophyllum , Clusia , Schefflera, 
Phoradendron, Didymopanax , Phthirusa , Weinmannia , and others. 

The station at High Point Camp was located by the nearest water— 
a mere trickle—and was some 400 feet below Peak 7. The ascent crossed 
two small ridges called respectively first and second Ridges of Peak 7. 
These are parted by two small valleys containing Valley Head forest, with 
a reduced undergrowth of Brocchinia sp. On the exterior or scarp faces of 
the peak the plants still show the effects of exposure, but the numerous 
pockets and crevices afford ample shelter locally in which profuse vegeta¬ 
tion is found. 

On or closely adjoining the top of the peak occur Thibaudia truncate, 
Mycerinus sclerophyllus, Monnina duidae, Didymopanax rugosum and re- 
ticulatum, Clusia pachyphytta, Gaylussacia cacuminis , GmgyMepis gla- 
berrima , Phyllanthus duidae , Burmannia foUosa, Ditassa duidae, Podocar- 
pus roraimae, as well as Purdiaea, Grammadenia, Ternsiroemia, Gongylo- 
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iepi-s, Cyrilla , Ilex, Graflenrieda, Psychotria , Weinmannia, etc. The her¬ 
baceous plants of the crest are Heliamphora Macdonaldae , which forms a 
firm cushion over the very peak of the mountain, the orchids Epidendrunt 
canto sum, E. inconstans , and Eriopsis grandibulbosa, and others such as 
Tofieldia , Bromeliads, Blechnum , Alsophila (in protected places) and vari¬ 
ous xyrids. 

Forest fire from below had ascended and burned a portion of the pla¬ 
teau vegetation of the headland named Burned Mountain (Ridges 21 and 
22). A very limited replacement flora, composed of Poly trichum antillarum , 
Fun aria calvescens , Nephrolepis cor difolia , and Mikania duidensis was ob¬ 
served. 

FOREST OF THE VALLEYS OF THE PLATEAU 

In the troughs of these valleys and the lower part of the slope forest 
we see another of the extraordinary vegetational features of the Duida 
plateau. Tree-tru nk s sprawl semi-recumbent or entirely so along the 
the ground for twenty feet before raising their branches to the forest ceil¬ 
ing. In some cases a foot of humus soil buries them. They appear extreme¬ 
ly slow of growth, being thick and gnarled, with branches short and blunt 
and leaves often in terminal whorls among which large (usually pink) 
flowers open. The undergrowth is dense, brittle, and often succulent, con¬ 
taining Brocchinia, Rapatea , Heliamphora , ferns, etc., and the lower parts 
of the entire forest are buried in enormous growths of reeking hepatics, 
mosses and lichens. Following one of these valleys (Central Valley) from 
the cliff-edge (Valley-head Camp) northwest, the trees, except in the 
deepest parts, tend as with the slope forest to be less often prone and by 
reason of drier conditions to be less hung with moss. Even at Central 
Camp, three miles from the scarp, where the clearing of the site involved 
removal of many bizarre trees such as Tyleria , prone tree-trunks were the 
rule. It is my opinion that in many cases the prostrate condition of the 
tree-tranks is brought about by the instability of the humus soil, the trees 
literally falling over in it at some time of their growth and then growing 
up again. The soil yields to the tread and literally quivers for feet around 
if one jumps upon it. Camp fires burn their way down into it. Outstanding 
forms at Central Camp were Byrsonima creiacea , Psychotria campylopoda, 
Arckytaea multiflora , Bonnetia tristyla , B. longifolia and B. crassa, Tyleria 
flarifamda, T, spaihulata , and Retiniphyllum erythranthum ,' and" near, the 
brook Diacidia vestita . The forests of the valleys and lower slopes of the 
ridges, as they near the lower levels at the center of the plateau, gradually 
transform themselves into the steep-slope woods already described at the 
^Cafio.Neg^ upper ends of these same valleys, in one,or 

- two of the smaller and 'higher ones (as at Ridge 15 and High Point)' the 
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gnarled trees are seen to become smaller and smaller and finally to cease 
altogether without reaching the edge of the cliffs, but in Central Valley 
and at Desfiladero Camp the valley forest terminates only at the brink of 
the precipice. 

In each valley a stream originates. Deep and narrow at its source, the 
water colored brown by the prevailing humus, these streams farther down 
their course form a series of deep rock-pools or even quite high falls (i.e. 
Vegas Falls). Since they are subject to great freshets their vegetation is 
necessarily very firmly anchored and wiry. Frequently the entire rocky 
bed is covered by the strongly modified Paepalantkus capillaeeus proliferus . 
The banks are lined by Luxemburgia duidae, Duidaea pinifolia , which re¬ 
sembles a dwarfed spruce, Ravenia linearis , and the wiry little melastome 
Macairea linearis . The greater part of the stream beyond reach of flood is 
overhung by branches of the valley forest. Here and there small deposits 
of sand relatively low in humus may be noted, where Perama scaposa 
grows. This species is found also high on ridges, as at Peak 7. 

Mention should be made of parts of stream beds which have very 
rocky sides, such as at the humid Provisional Camp and Central Camp. 
Here a multitude of plants occur, such as mosses and hepatics, Selaginella 
microdonta , Xyris duidensis , various Lentibulariaceae, Poteranihera duidae , 
Eymenophyllum , Tojieldia Schomburgkiana , and Pierozonium . 

SAVANA HILLS, CENTER OE DUIDA PLATEAU 

As already explained, the fundamental distinction at Savana Hills is 
the development of a laterite soil in place of a humus soil. Savana Hills, 
unfortunately, is found to be rather a misnomer. When first seen (from 
Ridge 25 ten miles away) the ridge gave the impression of being savana- 
covered. Much later it was found to be clothed mainly by bromellads with 
tough spiny leaves, and to have relatively little grass. Lying almost at the 
center of the plateau this station was reached by a trail from Central Camp 
which passed by Vegas Falls and Brocchinia Hills, descended the forest- 
dad southern slope of the deep gorge of the Cano Negro, and, crossing the 
stream by a log bridge, climbed the steep, dry, sandy northern bank to the 
camp. 

The ridge, generally speaking, is formed of a series of. large knolls 
several hundred feet above the gorge. The crest and much of the slopes 
are dry and dad scantily with brush and shrubs. In a pocket through which 
a tiny brook passes close by camp the steep-slope forest, already mentioned, 
is developed, and on the opposite or northern side of the ridge the more 
open woods of Laterite Valley. Broadly speaking the upper, savana-ap- 
pearing slopes are chiefly covered with bromehads, the lower parts border- 
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ing the gorge of the Negro being lightly wooded with Tyleria . The north¬ 
ern side of the gorge produces a number of local plants, LeUgebia guianen - 
sis, Xyris stenophylloides , tenella , and duidensis , Pamount obomtum, Sela - 
ginella scalariformis , Duidaea Tafei, and Ledoihamnus parvifiorus . Cracks 
In the bare rock in the bottom by the river give anchorage to still others, 
including Duidaea pinifolia and flood-tom specimens of the remarkable 
Barbacenia Alexandrinae . 

Probably the crest of the ridge, which is without question the head¬ 
quarters of Barbacenia Alexandrinae , produces the greater part of the 
plants Indigenous to Savana Hills, while the slopes, although provided 
with a most Interesting flora, are a transitional type between the flora of 
laterite soil crest and that of the remainder of the plateau. Besides Bar- 
bacenia , the crest of Savana Hills produces shrubs of Tibouchina fraierm, 
Clusia rotundifolia , Remigia laevifolia , Pagamea Montana , Myrcia syhaiica , 
Macairea rigida , Ouraiea sp., /to duidae, Graffenrieda omlifolia , Byrsonima 
bracteolaris , Conomorpha lepidoia , and the crimson-flowered Bejaria mria - 
WZis. Most of these plants are scattered along the ridge, being only slightly 
massed In the depressions. The low growth Is composed mainly of spiny- 
leaved bromellads with occasional specimens of Calolisianthus Taiei , Che- 
lonanthus pyriformis , Meiastelma mirifolium, Calea abelioides, Stenophyl - 
to, Everkardia , and Echinolaena inflexa. 

On the southern slope, swampy ground by the camp produces small 
trees, Clusia , Tyleria, etc.; shrubs, including Duidaea rubriceps (the buds 
resembling small cones), Chalepophyllum latifolium, Ilex retusa , the mu¬ 
cilaginous Macairea lanata and Tococa oligantha; and herbaceous plants, 
Lindsay a siricia and pendula , Stegolepis pungens and linearis , Epidendrum , 
various sedges, Leiothrix turbinaia, Panicum curvifolium, Xyris , Amphi ~ 
phyllum rigidum , the tubular growths of Brocchinia reducta (also on Broc- 
chinia Hills), and the magnificent pitcher-plants, Beliamphora Tyleri. 

Just east of this swampy part the rock Is to a great extent exposed. 
Here the arold Philodendron and slender-leaved spinous bromellads grow. 
The dry slope below the crest but above camp level bears scattered bushes 
of Thibaudia glandulosa , Humiria jloribunda Montana , Retiniphyllum , and 
the tree Couma uiilis quite loaded with edible fruit, as well as bromeliads, 
sedges and apocynaceous vines. 
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V. LIST OF PLANTS COLLECTED, WITH DESCRIPTIONS OF NEW 
GENERA AND SPECIES 

HYMENOPHYLLACEAE 1 
Lowland Species 

Trichomanes pinnatum Hedw. River-bank at Foothills Camp, 750 
ft., 397; a common and heteromorphous species found throughout tropi¬ 
cal America. 

Trichomanes crispum L. Foothills Camp, 750 ft., 379; a widespread 
and variable species in tropical America. 

Species of Mount Duida 

Hymenophylltjm sericeum Sw. South bank of Cano Negro, Savanna 
Hills, 4400 ft., 832; a species of general distribution in tropical America. 

Hymenophylltjm crispum HBK. On tree trunk, Central Camp, 4800 
ft., 351; south bank of Cano Negro, Savanna Hills, 4400 ft., 1036; a plant 
of wide distribution in tropical America. The Mt. Duida specimens are 
more delicate and feathery than typical material. With 1036 is mixed a 
fragment which can probably be referred to Eymenophyllum brevifrons 
Kze., a diminutive species sparingly distributed from Cuba to Brazil. 

Trichomanes plumosum Kze. Among rocks in woods, 50 feet below 
summit of Peak 7, 7050 ft., 663; an Andean species. 

Trichomanes crinitum Sw. Under a sloping tree trunk, Ridge 25, 
5500-6000 ft., 444, Distribution, tropical America. The present specimen 
is less pubescent than West Indian material. Possibly more than one 
species is represented among the material referred here. 

Trichomanes accedens Pr. In brook-bed under ledges, slopes of Ridge 
25, 5500-6000 ft., 445, In referring the present specimen to T. accedens, 
some latitude must be allowed in regard to the shape of the pinnae, which 
in the illustration of Hooker and Greville (Ic. Fil. t. 12. 1827) are adnate 
on the rachis, and in Tate’s plant are more or less contracted at the base. 
Quite probably a careful study of this difficult and confused group will es¬ 
tablish the specific identity of many additional specimens. The range of 
the true T, accedens is uncertain, it probably being rare in the southern 
West Indies and the north coast of the continent. 

cyatheaceae 1 
Lowland Species 

Hemitelia multielora (Sm.) R. Br. San Gabriel, Rio Negro, Brazil, 
140, Distribution, throughout tropical America, 

1 By Albert C. Smith. 
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Alsophila blechnoides (Rich.) Hook. Forest at Middle Camp, Es- 
neralda, 352; woods at Foothills Camp, 750 ft., 377. A well-marked species 
>f wide distribution in tropical America. 

Species o f Mount Didda 

Cyathea schanschin Mart. Plant 8 ft. tall, 50 ft. below summit of 
Peak 7, 7050 ft., 668; plant 3 ft. tall, Agiiita Slope, 3800 ft., 365 . The Mt. 
Duida specimens have somewhat smaller fronds than typical material of 
this widespread species. 

Hemxtelia macros ora (Baker) Jenm. Camp Woods, Savanna Hills, 
1400 ft., 849 . Characterized by long, pendulous, much-divided fronds. 
Previously known only from Mt. Roraima. 

The following specimens w r ere not referred; 402, 451, 626 , material in¬ 
sufficient for description; probably Alsophila or possibly Hermtelia and 
probably two new species are represented; 665 , juvenile, probably of this 
family. 

POLYPOBXACEAE 1 

Lowland species 

Oleanbra hirta Brack. Under rocks, summit of Esmeralda Ridge? 
230; a specimen which agrees perfectly with the type of O . hirta, with the 
single exception that the scales of the rhizome of our specimen are a trifle 
broader in proportion and have the margins faintly ciliate, a difference 
which hardly seems specific. Previously known only from the Organ Moun¬ 
tains of Brazil. 

Nephrolrpis biserrata (Sw.) Schott. Manaos, 12 . Common in tropi¬ 
cal America. 

Asplenxum serratum L. Woods at Foothills Camp, 750 ft., 384. A 
widespread species in tropical America. The Mt. Duida specimen is some¬ 
what smaller than typical material. 

Pityrogramma calomelaena (L.) Link. Manaos, 13. Common in 
tropical America. 

Adiantum tomentostjm Kl. Forest at Middle Camp, Esmeralda, 351. 
Distribution infrequent, Guiana and Amazonian Brazil. 

Polypodium polypomoides (L.) Hitchc. Epiphytic, woods at Foot¬ 
hills Camp, 750 ft., 380 . The fronds of this specimen are less scaly than 
. those of typical material of the widespread species. 

'Polypodium Lindbergh Mett. Epiphytic, woods at Foothills Camp, 
750if., :3S7. Distribution Brazil and Paraguay. 

/ No. 232, a sterile specimen of Lindsaya , probably a simply pinnate 
form of L.stricia (Sw.) Dry., was not referred. 

i By Albert C. Smith. 
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Species of Mount Duida 

Oleandra artictjlata (Sw.) Presl. Agiiita Slope, 3100 ft., 887, 937 . 
A species of general distribution in the West Indies and northeastern South 
America, often known under the synonym of 0. nodosa Presl. 

Oleandra duidae A. C. Smith, sp. nov. Rhizomate ascendente, squamis 
lanceolatis attenuatis dense vestito; phyllopodiis sparsis longis; stipitibus oli- 
vaceis glabris; frondibus late linearis glabris, basi cuneatls, apice longe acu- 
minatis, margins cartilaginels; costa superne canaliculata, glabra, nervis 
lateralibus simplicibus furcatisque; soris serie irregular! costae approximate. 

Rhizome scandent, 2-3 mm. in diameter, densely appressed-paleaceous, 
the scales imbricate, lance-attenuate, 6-8 mm. long, about 0.8 mm. broad, 
castaneous with lighter borders and base, faintly serrate and ciliate towards 
the long-acuminate apex; phyllopodia distant, 15-30 mm. long, glabrous or 
with a few scales at the base; stipes 3-6 cm. long, olivaceous, glabrous, grooved 
on the upper surface; lamina subcoriaceous, glabrous, broadly linear, 15-30 
cm. long, 4-5 cm. broad near the middle, tapering in both directions, the base 
cuneate, the apex long-acuminate, the margins cartilaginous; costa olivaceous, 
slightly grooved above, elevated beneath, glabrous or deciduously scaly; veins 
single or in pairs, 13-16 per centimeter near the margin; sori few, 1-1.5 mm. 
broad, forming an irregular series 2-8 mm. from the costa; indusia orbicular- 
reniform, glabrous, entire. 

At Central Camp, 4900 ft., 580. This species allies itself to the group of 
Oleandra which has an ascending rather than a creeping rhizome, and es¬ 
pecially to those species with a long phyllopodium. Of the two species of 
this affinity hitherto described, O. guaiemalensis Maxon and O . Lehmannii 
Maxon, the Mt. Duida species more closely resembles the former. It seems 
to merit specific rank on the basis of its broad fronds, its large rhizome 
scales (about twice as long as those of O. guaiemalensis ), Its large sori and 
its lack of costal scales at least in mature fronds. 

Nephrolepxs copdieolxa (L.) Pr. Agiiita, 3100 ft., 892; burned-over 
ground on Burned Mountain, 6500 ft., 707. A widely distributed and vari¬ 
able species. 

Hymenophyllopsis. This remarkable genus was founded by Goebel 1 
on a plant described by Baker 2 as Hymenophyllum defectum. In discussing 
it Goebel points out that its relationship is with Polypodiaceae rather than 
Eymenophyllaceae. Its position within the family is uncertain, some mor¬ 
phological characters being primitive while others are derivative; it proba¬ 
bly belongs with the tribe Davallieae. I place in this genus a fem from Mt. 

1 Flora N. F.24:3.1929. 

2 Hook, Ic. PL 17; 1.1610. 1886. 
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Duida which agrees in details of structure with H, dejecta , although in 
general appearance it is very distinct. This fern may be known as: 

Hymenophyllopsis aspienioides A. C. Smith, sp. nov, Rhizomate erecto, 
paleis longis dense vestito; stipitibus teretibus; frondibus bipinnatifidis, ovato- 
lanceolatls, rachidibus alatis; pinnis primariis alternis vel suboppositis, oblon- 
go-lanceolatis; lobis alternis, obliquis, furcatis; venis obscuris; soris terminal- 
ibus in lobis, bi-indusiatis; indusiis persistentibus, ovatis. 

Rhizome erect, ligneous, up to 2 cm. in length, stout (2~4 mm. in di¬ 
ameter), the younger part densely paleaceous, the scales delicate, stramineous, 
lanceolate from an oblong base, 1.8-2.5 mm. long, 0.2-0.4 mm. broad at the 
base, tapering to an acuminate tip, the cells in 6-10 irregular longitudinal series 
with pale delicate walls; fronds densely caespitose, the stipes terete, dark 
brown, stout (about 0.8 mm. in diameter), about 1 cm. long (rarely 2 cm.), 
deciduously paleaceous with scales similar to those of the rhizome, the lamina 
coriaceous, dull olivaceous, glabrous throughout, ovate-lanceolate, 7-12 cm. 
long, 2-3.5 cm. broad at the middle, tapering both ways, bipinnatihd, the 
primary rachis similar to the stipe in texture, winged throughout; pinnae 
10-30 per side, lower ones subopposite, upper ones alternate, horizontal or 
slightly ascending, close (2 or 3 per centimeter), oblong-lanceolate, adnate at 
the base, up to 18 mm. long and 5 mm. broad (the lower ones reduced and 
irregularly palmate, the upper ones reduced as regards the number of divi¬ 
sions), the secondary rachis broadly winged, obscure; lobes alternate, oblique, 
4 to 7 pairs below the dichotomously lobed apex, the basal ones sometimes 
irregularly palmate and sterile, sometimes dichotomously forked, in which case 
the lower fork is sterile, oblong, blunt, 3-4 mm. long, about 1 mm. broad, the 
upper fork fertile, oblong, about 0,5 mm. broad and 1 mm. long exclusive of 
the sorus, the upper lobes similar to the fertile branch of the lower lobes (the 
apical ones sterile); venation obscure, the veins following the branching of 
the pinnae; sori terminal on the lobes, bi-indusiate, the indusia of the same 
texture as the lamina, persistent, ovate, 1.2-2 mm. long. 1-1.5 mm. broad, 
fused on the outer margin which is often narrowly winged, inner margin usu¬ 
ally free, entire, upper margin crenate with 4 or 5 irregular crenations not 
exceeding 0.15 mm. in length , the receptacle terminating a vein, lying between 
the indusia at their base, subhemisperical, somewhat flattened, about 0.3 mm. 
across the base, sporangia few (not more than 7 to a sorus), subsessile, obovoid, 
about 0.5 mm. on the long axis, cells of the annulus thick-walled, opaque! 
broad (especially those of the middle) (PL 22). 

In brook-bed under ledges, slopes of Ridge 25, 5500-6000 ft., 439 . It is 
a species which in such characters as the rhizome, rhizome scales, texture, 
venation, and soral arrangement agrees with H. dejecta (Baker) Goebel. 
It differs in having the frond plane, much less pinnatisect, and with 
broader segments, and the stipe very short. Considerable variation is 
shown m the arrangement of sori;,usually the indusia arejoined along the 
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outer margin only, but rarely both margins are fused and occasionally both 
are free. Sometimes the sorlferous vein is obscurely forked at the recep¬ 
tacle, one branch leading into the receptacle while the other leads a short 
distance up the wing at the fusion of the indusia, as though suggesting a 
sterile lobe. Superficially the present plant resembles A splenium theciferum 
(HBK.) Mett. In the cutting of its pinnae. 

Lindsaya strxcta (Sw.) Dry. Slopes of Ridge 25, 5500-6000 ft., 430; 
moist slopes of Savanna Hills, 4400 ft., 777. A species distributed through¬ 
out the South American tropics. 

Lindsaya crenata KL Agiiita, 3100 ft., 893; rare, known only from 
the southern part of British Guiana. 

Lindsaya ealcata Dry. Agiiita, 4000 ft., 904; a species widespread in 
the American tropics, being abundant in Guiana. 

Lindsaya pendula Ed. Moist slopes of Savanna Hills, 4400 ft., 731; a 
rare species previously found on savannas of British Guiana and northern 
Brazil, easily recognized by its small defiexed obcuneate pinnules. 

Blechnum. Two species are represented, but both specimens are sterile. 
They are probably B. acutum ( Desv.) Mett., first waterfall, 4900 ft., 577, 
and B. Boryanmn Schiecht., summit of Peak 7, 7100 ft., 650 . 

Pterozonium cyclosorum A. C. Smith, sp. nov. Caudice subrepente, re¬ 
bus to, dense paleaceo; stipitibus dlspersis, castaneis; frondibus coriacels, 
oblongo-ovatis, glabrls, basi cuneatls, aplce rotundatis, margine integerrlmo, 
piano; venis fiabellatis, immersis; sorls globosis vel oblongis, distinctis, ad 
venarum aplcem productis. 

Caudex subrepent, lignose, stout (4-6 mm. in diameter), densely pale¬ 
aceous, the scales ferruginous, piliform, 4-6 mm. long, consisting of 15-25 
cells; stipes about 15 to a plant, scattered (about 3 per centimeter of caudex), 
castaneous, 5-12 cm. long, slender, 3-angled, with a few minute piliform scales 
near the base; fronds coriaceous, oblong-ovate, 2.5-4 cm. long, 1.5-2 cm. broad, 
glabrous or faintly pubescent with minute black hairs (parasites?), the base 
cuneate, the apex rounded, the margins entire, cartilaginous, practically plane; 
venation fiabellate, immersed, veins forking two or three times, 25-40 at their 
termination (1 mm. or slightly less from the margin); sori globose or oblong, 
seldom exceeding 1 mm. in length, distinct, produced at the apices of veins, 
the receptacles slightly sunken in the leaf tissue, round or elliptic; sporangia 
somewhat obconical, about 0.5 mm. on the long axis, cells of the annulus large, 
stalks short (0.2 mm. or less in length); paraphyses about 1 mm. long, of 
5-10 cells. 

In brook-bed under ledges, slopes of Ridge 25, 5500-6000 ft., 440, It is 
a species resembling jP. cyclophyllum (Baker) Diels, endemic to Mt. Rorai- 
ma, from which It differs by having the caudex subrepent rather than erect, 
the stipes scattered rather than caespitose, the margins plane rather than 
revolute, and the sori round or short-elliptic, never linear. 
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Pterozonium Tate! A. C. Smith, sp. nov. Caudice erecto, lignoso, dense 
Jeaceo; stipitibus caespitosis, castaneis; frondibns simplicibus, coriaceis, 
niformis, glabris, basi cordatis, apice rotundatis, margine piano vel recurvato, 
rrato; venis flabellatis, immersis; soils oblongo-linearibus, ad venarum apicem 
roductis, leviter conjunctis, zonam angustam intramarginalem formantibus; 
jorangiis paraphysatis. 

Caudex erect, lignose, 3-5 mm. in diameter, 3-5 cm. in length, densely 
deaceous, the scales ferruginous, piliform, 5-9 mm. long, consisting of 6-12 
dls (the cells up to 1 mm. in length); stipes 10-15 to a plant, caespitose, cas- 
lixcgus, 6-16 cm. long, slender, sub terete or slightly 3-angled, glabrous or with 
few minute piliform scales near the base; fronds coriaceous, reniform, 12-17 
im. long, 20-30 mm. broad, glabrous or faintly pubescent above with minute 
lack hairs (parasites?), the base cordate, the outer edge round, the margin 
lane or slightly revolute, regularly serrate, the serrations triangular, about 
.5 mm. in length, often in pairs; venation flabellate, immersed, veins spread- 
ag from the base, forking 3 or 4 times, 50-90 at their termination, each ending 
a a serration; sori oblong-linear, 1-2 mm. long, produced at or near the apices 
f the veins, distinct or barely contiguous, forming a narrow band about 1 mm. 
rom the margin, the receptacles sunken in the leaf tissue; sporangia ellipsoid, 
.bout 0.5 mm. on the long axis, cells of the annulus with thick reddish-brown 
vails, stalks short (about 0.1 mm. in length); paraphyses dark red, of 4-6 
rells, forming a cluster of 10-25 at the base of each stalk, surrounding the 
•porangium to half its length (PL 23). 

In tufts, under cliffs, slopes of Ridge 25, 5500-6000 ft., 418, This species 
ippears close to P . reniforme (Mart.) Fee, a rare fern from Amazonian Bra¬ 
sil and Peru. However, the latter has the base of the lamina cuneate (rarely 
truncate), the serrations faint, and the sori arranged in a wide band several 
millimeters from the margin, while the Mt. Duida species has the base of 
the frond distinctly cordate, the serrations well-marked, and the sori ar¬ 
ranged in a narrow band very close to the margin. In P, reniforme the spor¬ 
angia are globose, with paraphyses longer in proportion than those de¬ 
scribed above. 

Syngramma paraphysata A. C. Smith, sp. nov. Caudice erecto, paleis 
ianceolato-acuminatis nigrescentibus dense vestito; stipitibus caespitosis, cas¬ 
taneis, gracilibus; frondibus simplicibus, rigide coriaceis, ovato-lanceolatis, 
basi truncatis vel subcordatis, apice subacutis, margine integerrimo; venis 
piimatis, furcatis prope costam vel simplicibus; soris linearibus, frondis faciem 
inferiorem praeter zonam marginalem et costalem occupantibus; sporangiis 
paraphysatis. 

Rhizome erect, short, 3-5 mm. in diameter, densely paleaceous, the scales 
lanceoiate-acutninate from an oblong base, nigrescent, 2-3 rum. long, about 
0.5 mm. broad at the base, the cells opaque, in 6-10 longitudinal series with 
heavy dark brown partition walls; stipes densely caespitose, castaneous, 4-9 
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cm. long, slender (1 mm. in diameter), 3-angled, glabrous or sparsely palea¬ 
ceous at the base; lamina thick-coriaceous, glabrous, often sulcate, ovate-lan¬ 
ceolate, 3.5-5.5 cm. long, 1.5-2.5 cm. broad, the base truncate or subcordate, 
the apex subacute, the margins entire, cartilaginous, plane or slightly revolute; 
venation pinnate, the costa shallowly grooved above, prominent beneath, the 
veins wide-spreading, forking from or near the costa (sometimes simple), 
raised above, plane or depressed beneath, about 8 per centimeter at their ter¬ 
mination (less than 1 mm. from the margin); sori linear, 4-6 mm. long, borne 
on the veins midway between costa and margin, leaving a sterile band of 3-4 
mm. along each side of the costa and of about 2 mm. along the margin; 
sporangia subglobose, about 0.4 mm. in diameter, cells of the annulus heavy- 
walled, stalks short (less than 1 mm. in length); paraphyses arising from the 
base of the stalk in clusters of 3 to 8, up to 0.7 mm. in length, of 6-9 cells. 

In brook-bed under ledges, slopes of Ridge 25, 5500-6000 ft., 441. It is 
a species belonging to the section Austrogramme Fournier, allied to S. 
elaphoglossoides (Raker) Diels and 5. brevifrons A. C. Smith, both of which 
are endemic to Mt. Roraima. From both of these species it is distinguished 
by the shape of its fronds, its small nigrescent rhizome scales, its compara¬ 
tively distant veins, the arrangement of its sori, and its paraphyses. The 
sori of S . brevifrons cover practically the entire lower surface of the lamina, 
of S. elaphoglossoides they leave a wide marginal sterile band, w T hile of the 
present species they leave both a marginal and a costal band. Neither of 
the previously described species of this section have paraphyses; those of 
S. paraphysata are arranged in clusters, like those of Pterozonium reni - 
forme and P. Tatei . 

Psilogramme paucifolia A. C. Smith, sp. nov. Rhizomate elongate, parce 
paleaceo, paleis piliformibus; stipibus dispersis, multo elongatis; frondibus 
oblongo-linearibus vel lanceolatis, tripinnatisectis, rachidibus cum stipitibus 
pubescentibus; pinnis primariis alternis, oblongo-lanceolatis; pinnulis alternis, 
oblongis, extensis, pinnatisectis ad costam alatam, chartaceis, pallidis, glabris 
vel laxo hirsutis ad venis; segmentis obovatis, ad apicem divisis in duos vel 
tres lobos emarginatos; venulis subdichotomis; soris oblongis. 

Rhizome elongate, repent, about 1.5 mm. in diameter, sparsely pale¬ 
aceous,the scales reddish brown, piliform, 2-3 mm. long, consisting of 6 to 10 
opaque cells; fronds scattered (about 1 per centimeter of rhizome), much elon¬ 
gated, 40-120 cm. long; stipe up to 40 cm. in length, about 1 mm. in diameter, 
becoming withered at the base, dark brown, subterete, deciduousiy pubescent 
with minute usually gland-tipped hairs (up to 0.2 mm. in length, of 1 to 3 
cells); lamina linear-oblong or lanceolate, 20-80 cm. long, up to 11 cm. broad, 
tripinnatisect, the primary rachis similar to the stipe, more persistently pubes¬ 
cent; primary pinnae alternate, 15-20 per side (the lower ones deciduous), 
horizontal or slightly ascending, oblong-lanceolate, up to 6 cm. long ahd 2 cm. 
broad (the upper ones smaller), subequilateral, fully pinnate towards the base, 



306 


BULLETIN OF THE TQRREY CLUB 


[VOL. 58 


the secondary rachis above narrowly winged, sparsely clothed with glandular 
hairs (1-several-celled); pinnules alternate, oblong, spreading, 8 to 12 pairs 
below the blunt apex, pinnatisect to the winged costa, chartaceous, pale green, 
glabrous or laxly hirsute on the veins with scattered pale hairs; segments alter¬ 
nate, oblique, obovate from a cuneate base, 2 or 3 pairs below the blunt apex, 
cleft into 2 or 3 lobes, these bilobate at their tips; venation anadromous, veins 
of the pinnules sub dichotomous, pale green, slightly raised on both surfaces, 
the ultimate branches terminating at the emarginate apices of the lobes; sori 
oblong (scanty on the present specimen), lying on the secondary veins of the 
pinnules midway between the costa and the apices of the segments; sporangia 
subglobose, about 0.25 mm. in diameter, short-stalked, nearly sessile. 

Terrestrial on forest-covered slope, 50 feet below summit of Peak 7, 
7050 ft., 677. The present specimen is scantily fertile, so that mention of 
the sori is necessarily incomplete. It is allied to P. hirta (HBK.) Kuhn, from 
which it differs by having the segments more narrowly cut, the pubescence 
of the pinnules scantier, and the pubescence of the rachis obviously glandu¬ 
lar. It is also close to P. chiapensis Maxon, a Mexican species which has 
the bases of the rhizome scales dilated. From both of these species P. 
paucifolia is distinguished by its uniformly shorter pubescence, its scatter¬ 
ed rather than fasciculate stipes, and its tardily determinate fronds. 

Hxstiopteris incisa (Thbg.) J. Sm. Agiiita, 4000 ft., 914. A widespread 
species; also known from Mt. Roraima. 

Pteridium arachnoidetjm (Kaulf.) Maxon. Desfiladero, 6000 ft., 716. 
Distribution, the mountains of tropical America. 

Polypodium mgnilieorme Lag. Woods, Laterite Valley, Savanna 
Hills, 4400 ft., 766; widely distributed in South America. 

Polyp odium kalbreyeri Baker. Central Camp, 4900 ft. 578. Distri¬ 
bution, in mountainous Central America and eastward to Mt. Roraima. 
The present specimen agrees in particular with those from Mt. Roraima. 

Polypodium: capillare Desv. sens. lat. Epiphytic in woods, 50 feet 
below summit of Peak 7, 7050 ft., 675 . A species of general distribution, 
probably an aggregate. 

Polypodium duale Maxon. Woods, Laterite Valley, Savanna Hills, 
4400 ft., 765 . A species of wide distribution in tropical America, distin¬ 
guished from others of its group by the delicate scales of the rhizome. 

Polypodium strictissimum (Hook.) Hieron. Valley between Ridges 
23B and 23C, 600. A rare species from Colombia to Guiana, known also 
from Mt. Roraima (im Thurn 351). The scales of the rhizome have thick 
dark partition walls. The present specimen is referable to the forma minor 
of Hieronymus.: 

(Spruce) Jenm. Valley beyond Ridge 



1931] 


GLEASON: THE TYLER-DUIDA EXPEDITION 


307 


23B ? on tree tranks, 3950 ft., 480. A rare fern of the section Grammitis 
Sw. (as genus), also found on Mt. Roraima. 

Polypodimn haplophlebicum A. C. Smith, sp. nov, Caudice suberecto, 
dense paleaceo; stipitibus subcaespitosis, brevibus; frondibus simplicibus, 
oblongo-linearibus, basi attenuatis, apice subacutis, margine piano et valde 
crasso; venis pinnatis, simplicibus; soils globosis vel ellipticis, venarum cal- 
carem adscendentem occupantibus. 

Epiphytic; rhizome suberect, slender (about 1 mm. in diameter), densely 
paleaceous on the young parts, the scales pale brown, lanceolate-acuminate 
from a slightly contracted base, 2-3 mm. long, about 0.3 mm. broad near the 
base, the cells small, irregularly arranged in about 10 longitudinal series (at 
the widest point) with delicate walls; fronds numerous, subcaespitose, the 
stipes sub terete, short (less than 5 mm. in length), the lamina glabrous or 
sparingly pubescent with minute black hairs, oblong-linear, 3-5 cm. long, 3-4 
mm. broad, the base narrowly attenuate, the apex subacute, the margins 
plane, entire, and thickened into a hea^ dark brown border (uniformly 0.2 
mm. broad); venation regular, the costa thickened, the veins somewhat con¬ 
spicuous, plane above, slightly raised beneath, subopposite, straight,spreading, 
7 or 8 pairs per centimeter, of the sterile portion simple, of the fertile portion 
bearing a short ascending soriferous spur near the base; sori round (or slightly 
elliptic), about 1.5 mm. in diameter, often confluent, occupying the upper half 
of the frond, receptacles plane, elliptic, about 1 mm. in length, occupying the 
entire soriferous spur of the vein; sporangia crowded, subglobose, about 0.17 
mm. in diameter, the stalks slender, about 0.3 mm. long. 

Slopes and flats at Central Camp, 4800 ft., 553 . A species of the section 
Grammitis , allied toP. lepiopodon C. H. Wright, endemic to Mt. Roraima, 
from which it differs by having the rhizome scales narrower, the stipes 
shorter, the fronds oblong-linear rather than oblanceolate, the veins simple 
(the soriferous spur being only long enough to accomodate the receptacle) 
rather than bifurcate, and the soriferous portion not limited to the apical 
part of the frond. The leaf tissue of the old fronds often decays leaving a 
peculiar skeleton of the veins and thickened border. 

Polypodium pseudo-fratemum A. C. Smith, sp. nov. Rhizomate repente, 
lignoso, robusto, dense paleaceo; stipitibus paucis, castaneis, glabris, basi dila- 
tatis; frondibus oblongis, pinnatis; pinnis simplicibus, subsessilibus, lanceolatis, 
basi inequaliter cuneatis, ad costam adnatis, apice subacutis, margine integer- 
rimis; venulis anastomosantibus, unicum seriem costalem areolarum forman- 
tibus; soris globosis, areolas occupantibus. 

Rhizome lignose, repent, up to 10 cm. in length, stout (5-10 mm. in 
diameter), giving rise to numerous long slender roots which are densely clothed 
with pale brown lew-celled hairs, densely paleaceous, the scales castaneous, 
lanceolate from an ovate base, 5-7 mm. long, L5-2.5 mm. broad near the base, 
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the basal half dilated, strongly cordate, overlapping, affixed at a point about 
1 mm. from the rounded lower margin, the upper half lanceolate, long-acumi¬ 
nate at the tip, the margins irregularly dentate with apiculate teeth 0.1-0.2 
mm. long, each bisected by a rigid cell wall, the cells large (averaging 0.13 mm. 
in diameter), transparent, with thick rigid dark brown transverse walls, 
those of the basal part usually pentagonal, those of the upper part elongated; 
stipes few to a plant, 8—15 cm. long, about 1.8 mm. in diameter, castaneous, 
glabrous, sharply angled, dilated at the base; fronds oblong, 18-30 cm. long, 
10-16 cm. broad, pinnate, the rachis similar to the stipe, the pinnae suboppo¬ 
site or alternate, distant (about 7 per decimeter), 8-12 per side with an erect 
terminal one, ascending at an angle of about 50°, subcoriaceous, glabrous, 
lanceolate, 6-10 cm. long, 5-7 mm. broad, the apex subacute, the base un¬ 
equally cuneate, about 1.5 mm. broad at the attachment, adnate on both sides 
of the midrib (very slightly so on the lower side, about 0.8 mm. on the upper 
side), the margin entire, narrowly cartilaginous, slightly reflexed, sometimes 
shallow!} 7 crenate, the upper pinnae somewhat more adnate, the uppermost 
pair sometimes joined with the base of the terminal one which may be auricu- 
late on one side; venation pinnate, the midrib prominent on both sides, the 
veins somewhat obscure, spreading, about 4 per centimeter, anastomosing to 
form a single costal series of subhexagonal soriferous areoles with a free in¬ 
cluded veinlet, the outer veinlets free, forking once or twice, ending within the 
margin; soil occupying the costal areoles, terminal on the included veinlet, 
distinct, round, about 2 mm, in diameter, the receptacle somewhat sunken, 
about 0.4 mm. in diameter; sporangia numerous, subglobose, about 0.3 mm. in 
diameter, the stalks slender, up to 0.4 mm. long. 

Summit of Peak 7, 7100 ft., 644, 645 (type). It is a species of the section 
Goniophlebium Blume, apparently nearest to P. chacapoyense Hook., a 
species of Peru and Bolivia, from which it differs in the shape of its pinnae 
and its lack of pubescence. The rigid cell-wall skeleton of the rhizome scales 
of P m pseudo-fraternum is a striking feature, found also in P. chacapoyense , 
The cell tissue often decays, leaving the skeleton quite intact. The present 
species bears a superficial resemblance to P. fralernum SchL & Cham, of 
the section Eupolypodium Diels, from which it differs in details of external 
structure as well as in venation., 

1 Polypodium angustieolium Sw. Agiiita, 3100 ft.,; 938 . Common in 
tropical ■ America, 

Cochlidium attenuatum A. C. Smith, sp. nov. Rhizomate erecto, dense 
paleaceo; stipitibus caespitosis, subteretibus, brevibus; frondibus simplicibus, 
coriaceis^ linearibus, basi attemiatis, apice subacutis, margine piano; venis 
immersis, alternis, partium sterilium simplicibus, partium fertilium furcatis; 
coenosoris oblongis, venarum furcas superiores occupantibus. 

RMzome erect, slender (about 1 mm. in diameter), densely paleaceous, the 
scales hidden among theleaf bases,,pale'hrown^IanGeokte-aeumihale/frotn an 
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oblong base, 2-3 mm. long, about 0.5 mm. broad at the base, the tip short- 
pilose, the cells in 10-18 longitudinal series with delicate walls; fronds densely 
caespitose, the stipes subarticulate to the rhizome, subterete, less than 4 mm. 
in length, the lamina thick coriaceous, glabrous when young, becoming pu¬ 
bescent wdth minute black hairs (parasites?), linear, 8-12 cm. long, 1-1.5 mm. 
broad, narrowly attenuate at the base, subacute or rounded at the apex, rarely 
forked near the apex; venation obscure, the costa thickened, the veins im¬ 
mersed, alternate, of the sterile portion few, simple, ascending, about 2.5 mm. 
long, of the fertile portion distant (about 6 per centimeter), forked from or near 
the base, ascending, the upper branch parallel to the costa, about 3 him. long, 
sometimes again forked at its tip, the lower branch slightly shorter and some¬ 
what spreading; coenosori oblong, superficial, occupying the upper half of the 
frond, lying close to the costa on the upper branches of veins, 1.5-2 mm. long, 
usually not confluent; sporangia crowded, globose, about 0.2 mm. in diameter, 
cells of the annulus with heavy reddish-brown walls, stalks slender, short, 
about 0.2 mm. in length. 

Slopes of Ridge 25, 5500-6000 ft., 428. In general appearance the pres¬ 
ent species resembles C. furcatum (Hook. & Grev.) C. Chr. and C. Con - 
nellii (Raker) A. C. Smith, both of which have simple veins wdth recepta¬ 
cles nearly or quite terminal. In common wdth them, C. attenuatum has 
superficial polypodioid sori. x4mong the species with forked veins, C. ai- 
tenuaium is closest to C. paucinermtum (Fee) C. Chr., from which it differs 
by having the veins forked from the base and the sporangia consequently 
occupying the upper vein only, while in C. paucinermtum the veins are 
forked near the center of the sporangla-bearing portion. 1 More superfi¬ 
cially, the sori of C. attenuatum are not consistently confluent, as in C. 
paucinermtum , and the upper fertile portion is never conduplicate. 

It is probable that some of the specimens cited by Christensen 2 as C. 
furcatum belong wdth the present species. Of those I have had opportunity 
to examine, through the courtesy of Dr. Maxon, im Thurn 166 and 365, 
from Mt. Roraima, show the same type of venation as C. attenuatum , while 
. the following specimens show the simple venation which is typical of C. 
furcatum: Trinidad, Homiersley 277; British Guiana, Herb. Jenman with¬ 
out number (U. S. Nat. Herb. no. 833006); Brazil, Spruce 2452 , Glaziou 
12368 . 

Elafhoglossum latifolitim (Sw.) J. Sm. South bank of the Cano 
Negro, Savanna Hills, 4400 ft., 854 . A species of wide American distribu¬ 
tion, which future study will probably prove to be an aggregate, 1 

The following, specimens were not referred: 381 , sterile (deformed), 
possibly Lindsaya; 888 , sterile, Poly podium? Blechnum? 

1 See illustration by Goebel in Flora 117:118; fig. 10, 11. 1924. 

2 Dansk Bot. Ark. 6 3 : 20, 1929. 
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GLEICHENL4CEAE 1 

Species of Mount Duida 

Dicranopteris flexuosa (Schrad.) Underw. Dry slopes of Savanna 
Hills, 4400 ft., 744; Ridge 15, 6600 ft., 599. Distributed throughout trop¬ 
ical America. No. 744 is very typical; 599 is more fragmentary, but doubt¬ 
less belongs here also. 

schizaeaceae 1 

Lowland species 

Actlnostachys pennula (Sw.) Hook. Tree Savannas, Esmeralda, 
326 . Common throughout eastern South America. 

Anemia buniieolia (Gardn.) Moore. Under rocks, slopes of Esmeralda 
Ridge, 23L A rarely collected plant, probably distributed throughout the 
lowlands drained by northern tributaries of the Amazon. 

Species of Mount Duida 

Lophedium elegans (Vahl) Presl. Woods, Laterite Valley, Savanna 
Hills, 4400 ft., 725 . A very variable species throughout the American trop¬ 
ics. 

LYCOPODIACEAE 1 

Lowland species 

Lycopodium cernuum L. New Savanna, Esmeralda, 358; the common 
tropical species. 

Lycopodium (sterile). East swamp, Esmeralda, 249 , probably sect. 
Selago; East Swamp, Esmeralda, 254, sect. Selago , a species close to L. 
portoricense Underw. &: Lloyd. 

Selaginella elabellata (L.) Spring. Woods at Foothills Camp, 750 
ft., 376. Distribution, tropical America. 

Selaginella radiata (Aubl.) Baker. Manaos, 47; rocky top of Es¬ 
meralda Ridge, 201; tree savannas, Esmeralda, 327; a species of tropical 
America from Costa Rica and Guiana to Peru. The present specimens have 
regular and rather elongate branches. 

Selaginella Parkeri (Hook. & Grev.) Spring. Woods at Foothills 
Camp, 750 ft., 1007 . A species of Guiana and the Amazon basin. 

Selaginella calcarata A. Br. River banks and flood sands, Muyra- 
penima, Rio Negro, Brazil, 56. Distribution, in lowlands on the northern 
' part of the continent; apparently rare. . 

Species of Mount Duida 

Lycopodium cernuum L. Crest of Ridge 25, 6300 ft., 407; the com¬ 
mon tropical species. 

1 By Albert C. Smith. 
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Lycopodium iulieorme Underw. & Lloyd. Slopes of Ridge 25 ? 5500- 
6000 ft., 406; previously known only from Mt. Roraima. Although the 
description of this species 1 says “sporophylls 8~ranked/ ? one strobilus of 
the type specimen shows them 4-ranked, while a strobilus of Tate 380 from 
the type locality shows them 6-ranked. The present specimen has sporo¬ 
phylls both 4- and 6-ranked. 

Lycopodium duidae A. C. Smith, sp. nov. Caule procumbente, folioso; 
foliis lanceolato-acuminatis, integerrimis, ipsis facierum inferiorum adpressis, 
membranaceis, ipsis facierum superiorum extensis, subcoriaceis; ramis adscen- 
denti-erectis, cylindraceis,foliosis, foliis adpressis, lanceolato-linearibus, acu- 
minatis; strobilis apice raxmiloruxn terminalibus, solitariis; sporophyllis lan- 
ceolatis, basi rotundatis, apice longe acuminatis, niargine irregular!ter ciliatis; 
sporangiis reniformibus, in axillis sporophyllorum sitis. 

Plant terrestrial, stem creeping, with upright monostachyous branches; 
creeping stems cylindric, about 2 mm. in diameter; leaves 8~T2-ranked, lanceo¬ 
late-acuminate, 4-6 mm. long, about 0.7 mm. across the base, midrib obscure, 
margin entire, those of the lower surface appressed, colorless, membranaceous, 
those of the lateral and upper surfaces spreading, somewhat secund, subcori- 
aceous; erect branches cylindric, about 14 cm. high (exclusive of strobiii), 
about 1.3 mm. in diameter, uniformly leafy with 6-ranked appressed linear- 
lanceolate long-acuminate subcoriaceous leaves 6-7 mm. long, about 0.8 mm. 
across the base, the margins entire and incurved, often touching; strobiii 
about 4.5 cm. long, 1.5 cm. in diameter (including the wide-spreading sporo¬ 
phylls) ; sporophylls lanceolate, 8-ranked, about 7 mm. long, 2 mm. broad near 
the base, tapering to a long-acuminate apex, subcoriaceous at the center, mem¬ 
branaceous at the irregularly ciliate margins, the base rounded to a membran¬ 
aceous attachment 1 mm. long and 1 mm. broad; sporangia reniform, about 
1.2 mm. broad, attached near the base of the inner surface of the sporophyll. 

Central Camp, 4800 ft., 1010. It is a species allied to L. iuliforme Un- 
derw. & Lloyd and L. Taiei A. C. Smith, both found on Mt. Roraima and 
the former on Mt. Duida as well. The present species has sporophylls less 
crowded, more noticeably ciliate, longer, and more lanceolate than L. iuli¬ 
forme. It is distinguished from L. Tatei by having cylindric rather than 
flattened creeping stems, longer erect branches, and sporophylls which are 
larger particularly as regards the basal attachment. L. iuliforme has more 
regular and compact appearing strobiii than either of its allies. 

Selaginella Tyleri A, C. Smith, sp. nov. Caulibus ubique radicantibus; 
ramis simplicibus vel ramosis; foliis facierum inferiorum subimbrlcatis, ovatis, 
utrinque pilosis, inaequilateralibus, apice acutis, basi cuneatis, margine mem- 
branaceis et ciliatis; foliis facierum superiorum similibus, minoribus; spicis 
apice ramulorum terminalibus; sporophyllis imbricatis, ovatis, utrinque parce 

1 BuH. Torr. Club 33:120.1906. 
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pilosis, apice breve acuminatis, margine ciliatis; sporanglis in asillis sporophyl- 
lorum sitis. 

Plants suberect, up to 15 cm. high, forming a mat; rhizophores several 
from the base of the shoots; stem (including leaves) 3-4 mm. broad (exclusive 
of leaves 0.5-0.8 mm. in diameter), branched at intervals of 3 to 6 mm., 
branches many, those towards the base short and simple, those towards the 
apex branched once or twice more; leaves of the lower plane spreading, close, 
sometimes slightly imbricate, yellowish green, firm, ovate, about 1.8 mm. long 
and 0.8 mm. broad, ventriculose near the base of the upper edge, acute at the 
apex, cuneate at the base to a short ligulate attachment about 0.2 mm. broad, 
the margins narrowly membranaceous, entire, fringed with about 50 persistent 
unicellular colorless hairs 0.12-0.3 mm. in length, longest on the upper margin 
near its base, midvein broad, plane on the ventral surface, slightly raised on 
the dorsal, both surfaces with scattered hairs similar to those of the margins, 
those of the dorsal surface longer and fewer than those of the ventral surface; 
leaves of the upper plane the same shape and texture, about 1.1 mm. long and 
0.6 mm. broad, ventriculose near the base of the lower edge, short acuminate at 
the apex, the cilia not exceeding 0.26 mm. in length; spikes short (not ex¬ 
ceeding 5 mm. in length), square, about 2.5 mm. in diameter (including the 
sporophylls), not sharply differentiated from the sterile portion; sporophylls 
imbricate, resembling the sterile leaves, ovate, about 1.3 mm. long and 0.8 
mm. broad, short-acuminate at the apex, narrowed at the base to 0.15 mm., 
the marginal cilia abundant, about 0.2 mm. long, very sparsely pubescent on 
the surfaces, the ventral surface strongly concave; sporangia large, with a 
membranous and nearly colorless envelope, attached near the base of the 
sporophyll; megasporangia tetrahedral, about 0.7 mm. average diameter, 
megaspores 4, pale yellow, about 0.4 mm, in diameter, rugose; microsporangia 
ovoid, about 0.5 mm. by 0.65 mm., microspores abundant, pale orange, about 
0,035 mm. in diameter. 


Slopes of Ridge 24, beneath rock, 5600 ft., 463. A species belonging to 
the group of 5. airoviridis Spring, allied to S. Martensii Spring, S. vernicosa 
Raker, etc., but easily recognized by its striking and persistent pubescence. 


Selaginella duidae A. C. Smith, sp. nov. Caulibus basi reclinatis, supra 
adscendentibus, parce radicantibus; foliis facierum mferlorum extensis, gla- 
bris, ovatis, inaequilateralibus, apice subacutis, basi rotundatis et sessilibus, 
margine superiore serratis, margine inferiore integerrimis; foliis facierum su- 
periorum similibus, minoribus, apice acuminatis, margine toto serratis; spiels 
apice ramulorum terminalibus, sporophyllis imbricatis, triangulari-ovatis, 
glabris, apice acuminatis, margine serratis; sporangiis in axillis sporo- 

base, then ascending, up to 15 cm. high; rhizo- 
phores several from the base of the shoots, 0.2 mm. in diameter; stem (includ- 
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ing leaves) 3.5-4 mm. broad (exclusive of leaves 0.4-0.7 mm. in diameter), 
sparsely branched; leaves of the lower plane spreading, spaced (6 to 8 per cen¬ 
timeter), dull green, firm, glabrous, ovate, 1.3-2 mm. long, 0.65-0.9 mm. broad, 
ventricose on the upper edge, subacute at the apex, rounded to the sessile 
base, the upper margin serrate with about 15 cartilaginous apiculate teeth 
(not exceeding 0.05 mm. in length), the lower margin entire, both surfaces 
plane, the ventral somewhat concave; leaves of the upper plane hardly imbri¬ 
cate, of the same texture as the larger leaves, ovate, 0.9-1.3 mm. long, 0.4-0.65 
mm. broad, ventriculose at the base of the lower edge, acuminate at the apex, 
rounded at the sessile base, the margins serrate with minute cartilaginous apic¬ 
ulate teeth (about 10 to a side, not more than 0.03 mm. long); spikes 4-6 mm. 
long, square, about 3 mm. in diameter (including the sporophylls); sporophylls 
imbricate, of the same texture as the sterile leaves, triangular-ovate, strongly 
sulcate, about 1.4 mm. long and 0.75 mm. broad, acuminate at the apex, 
rounded at the base, the margins serrate with minute apiculate teeth (about 
20 to a side, not more than 0.03 mm. long), the ventral surface strongly con¬ 
cave, bearing the sporangia at its base; sporangia with a colorless membranous 
envelope; megasporangia tetrahedral, about 0.6 mm. in diameter, megaspores 
pale yellow, rugose, about 0.3 mm. in diameter; microsporangia ovoid, about 
0.6 mm. by 0.4 mm., microspores abundant, yellow, about 0.03 mm. in di¬ 
ameter. 

Laterite Valley, Savanna Hills, 4400 ft., 839, It is a species with few 
branches and spreading, rather distant, leaves which are serrate only on 
the upper margin, in habit resembling 5. vernicosa Baker. 

Selaginella microdonta A. C. Smith, sp. nov. Caulibus laxis, reclinatis, 
parce radicantibus; foliis facierum inferiorum extensis, orbiculari-ovatis, gla- 
bris, apice subacutis, basi rotundatis et sessilibus, margine callosis et minute 
serratis; foliis facierum superiorum ovatis, glabris, apice acutis, basi rotundatis 
vel cordulatis, sessilibus, margine minute serratis; spicis apice ramulorum ter- 
minalibus; sporophyllis imbricatis, triangulari-ovatis, sulcatis, glabris, apice 
acutis, basi rotundatis, margine minute serratis; sporangiis in axillis sporophyl- 
lorum sitis. 

Stems lax, decumbent, up to 14 cm. long; rhizophores several towards base 
of stems, 0.1 mm. in diameter; stem (including the leaves) 3.5-4 mm. broad 
(exclusive of leaves 0.2-0.3 mm. in diameter), sparsely branched; leaves of the 
lower plane spreading, about 7 per centimeter, membranaceous, glabrous, 
orbicular-ovate, 1.8 mm. long, 1.6 mm. broad, subacute at apex, rounded to 
the sessile base, margins thickened, slightly re volute, faintly serrate to base 
(teeth apiculate, about 30 per side), surfaces plane; leaves of the upper plane 
not imbricate, of the same texture as the larger leaves, ovate, 0.8 m m* long, 
0.5 mm. broad, sub ventricose at base of the lower edge, acute at apex, rounded 
or cordulate at the sessile base, margins faintly serrate (teeth minute, about 
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15 per side); spikes 4-7 mm. long, about 2.5 mm. in diameter (including the 
sporophylls); sporophylls imbricate, of the same texture as the sterile leaves, 
triangular-ovate, sulcate, about 1,5 mm. long and 0.8 mm. broad, acute at 
apex, rounded at base, margins faintly serrate (teeth minute, about 25 per 
side), the ventral surface strongly concave, bearing the sporangia at its base; 
sporangia with a colorless membranous envelope; megasporangia tetrahedral, 
about 0.5 mm. in diameter, megaspores pale yellow, 0.25 mm. in diameter; 
microsporangia ovoid, about 0.6 mm, "by 0.4 mm., microspores abundant, 
minute. 

In creek bed, Provisional Camp, slope of Ridge 24, 6000 ft,, 509. It 
is a species allied to the preceding, but with the leaves more broadly ovate, 
thick-margined, more membranous in texture, serrate on both margins, 
and smaller (especially those of the upper plane). 

Selaginella radiata (Aubl.) Baker. At Agiiita, 3100 ft., 890 . A 
species of tropical America from Costa Rica and Guiana to Peru. 

SeiagineUa scalariformis A. C. Smith, sp. nov. Caulibus basi reclinatis, 
supra rigide suberectis, parce radicantibus; foliis faderum inferiorum extensis, 
horizontalibus, coriaceis, glabris, olivaceis, ovatis, inaequilateralibus, apice 
a cutis, basi rotundatis et sessilibus, margine irregulariter minute serratis; 
foliis facierum superiorum similibus, apice breviter acuminatis; spicis regu- 
laribus, robustis; sporophyllis imbricatis, triangulari-ovatis, apice acutis, basi 
truncatis, margine serratis; sporangiis in axillis sporophyllorum sitis. 

Plants stiffly suberect, 4-7 cm. high, growing on dry rocks; rhizophores 
many from the base of the shoots, stout (about 0.25 mm. in diameter); stem 
(including leaves) 1.3-2.5 mm. broad (exclusive of leaves 0.4-0.5 mm. in 
diameter), simple or with a few short branches; leaves of the lower plane 
spreading, close, horizontal, stiff-coriaceous, concave, olive green, glabrous, 
ovate, about 1.3 mm. long and 0.75 mm. broad, ventriculose near the base of 
the upper edge, acute at the apex, rounded to the sessile base, the margins 
narrowly membranaceous and irregularly serrate with minute apiculate teeth 
(less than 0.04 mm. in length); leaves of the upper plane the same shape and 
texture, imbricate, about 0.9 mm. long and 0.5 mm. broad, ventriculose near 
the base of the lower edge, short-acuminate at the apex, irregularly serrate 
with membranous teeth (up to 0.06 mm. long, sometimes slightly piliform); 
spikes regular, up to 6 mm. in length (rarely to 10 mm.), square, somewhat 
stouter than the contracted sterile branch immediately beneath, about 2 mm. 
in diameter (including the sporophylls); sporophylls crowded, imbricate, 
triangular-ovate, about 1.5 mm. long and 0.9 mm. broad, strongly concave, 
acute at the apex, truncate at the base to a short ligulate attachment about 
0.18 mm. broad, the margins regularly serrate with membranaceous tri¬ 
angular apiculate teeth about 0.05 mm. long; sporangia large, with a yellowish 
; .^^Tb^otja^envelope, attached at the base of the sporophyll; megasporangia 
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tetrahedral, about 0.6 mm. in diameter, megaspores not observed; micro¬ 
sporangia ovoid, about 0.6 mm. by 0.5 mm., microspores abundant, yellow, 
about 0.04 mm. in diameter. 

Gorge of the Cano Negro, Savanna Hills, 4000 ft., 817 ; a stiff, few- 
branched plant, marked by its horizontal sessile leaves and compara¬ 
tively large sporophyUs. Probably it is best placed in the group of ,5. 
radiata . 

PODOCARPACEAE 

Species of Mount Duida 

Podocarpus roraimae Pilger. Summit of Peak 7, 7100 feet, 659 . The 
species has been known hitherto only through its original collection by 
Ule at similar altitudes on Mount Roraima. 

GRAMINEAE 1 
Lowland species 

Eragrostxs bahiensis Schrad. Yucabi, on the Rio Negro, northern 
Brazil, 974; grassy hills and plains, Brazil to Bolivia and Argentina. 

Aristxda torta (Nees) Kunth. Grassy savannas bordering sandstone 
ridges, Esmeralda, 172; open or brushy slopes or campos, British and 
French Guiana, Venezuela, and Brazil. 

Leptocoryphium lanatum (HBK.) Nees. Grassy savannas bordering 
sandstone ridges. Esmeralda, 174; pine barrens and open or brushy savan¬ 
nas, Mexico and the West Indies to Argentina. 

Olyra latxeolia L. Middle Camp, Esmeralda, 344; woodlands, 
Mexico and the West Indies to Bolivia and Brazil. 

Raddia nana (Doll) Chase. Rocky top of Esmeralda Ridge, 1004; 
moist banks, Trinidad, British Guiana, Venezuela, and Brazil. 

Andropogon Selloanus (Hack.) Hack. Grassy savannas bordering 
sandstone ridges, Esmeralda, 173 ; open savannas, West Indies to Bolivia 
and Argentina. 

Species of Mount Duida 

Chxjsqtjea Wererbatjeri Pilger. Summit of Peak 7, 7100 ft., 651; 
mountain meadows and paramos, Venezuela, Colombia, and Peru. 

Three sterile specimens of bamboos from the summit of the moun¬ 
tain, 678,687 , and 714 , could not be satisfactorily identified. 

Echxnolaena inelexa (Poir.) Chase. Dry ridge hops,, Savanna Hills, 
4400 ft., 804; brushy slopes and savannas, British and French Guiana, 
Venezuela, Colombia, and Brazil. 

1 By Jason R. Swalien* 
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Paspalum contractum Pilger. Dry slopes of Savanna Hills, 4400 ft., 
742; open stony slopes and savannas, Panama to Colombia and Brazil. 

Panicum obovatum Doll. Gorge of Cano Negro, Savanna Hills, 4000 
ft., 812; Venezuela and Brazil (Rio Negro). 

Pamcum cnrvifoEuin Swallen, sp. nov. Perenne; culmi erecti robust! 
105-130 cm. alti; folia fere basi aggregata, curvata; vaginae dense pilosae, 
laminae planae, rigidae, erectae, pungentes, basi dense pilosae, apice glabrae 
vel scabrae, 40-50 cm. longae, 5-12 mm. latae; ligula obsoleta; panicula 10-12 
cm. longa, 12 cm. lata, ramis adscendentibus vel latis expansis; spiculae 
2.2 mm. longae, glabrae; gluma prima acuta 1.5 mm. longa; palea sterilis 
lemmati sterile aequilonga. 

Perennial, culms stout, erect, 105-130 cm. tall; leaves mostly crowded 
toward the base, the upper ones of the basal cluster stiffly erect, the lower 
ones becoming brown and much curled with age, culm leaves one or two, dis¬ 
tant, reduced; sheaths loose, very densely pilose with stiff hairs except those 
of the culm, these pilose below or nearly glabrous; blades 40-50 cm. long, 5-12 
mm. wide, thick and firm, narrowed toward the base, the juncture with the 
sheath inconspicuous, more or less involute toward the pungently pointed 
tip, densely pilose on both surfaces toward the base, becoming glabrous or 
scabrous toward the tip, the margins scabrous; ligules obsolete; panicles 
pyramidal, 10-12 cm. long, 12 cm. wide, the branches stiffly ascending to 
widely spreading; spikelets 2.2 mm. long, glabrous; first glume acute, about 
half the length of the spikelet; second glume and sterile lemma equal, the 
latter enclosing a well developed palea as long as the sterile lemma; fruit 2 
mm. long, pointed, golden yellow, smooth and shining. 

Moist slopes of Savanna Hills, 4400 ft., 776 . The species is allied to 
Panicum chnoodes Trim, but differs in the coarser aspect, the smaller 
spikelets, and the obsolete ligule. 

Pamcum Tatei Swallen, sp. nov. Perenne; culmi erecti vel adscendentes, 
30-50 cm. alti; laminae laeves, rigidulae, pungentes, subinvolutae, 10-20 cm. 
longae, 2-4 mm. latae; ligula obsoleta; panicula densa 6-10 cm. longa, 2-4 
cm. lata, ramis anguste adscendentibus; spiculae 2.2 mm. 
longae;gluma prima 1.5 mm. longa, acuta, 1-3-nervia;palea 
sterilis lemmati sterili aequilonga. 

Perennial; culms erect or ascending, 30-50 cm. tall; leaves 
crowded toward the base, smooth throughout; sheaths loose, 
sometimes sparsely ciliate on the margins; blades firm, folded, 
pungently pointed, 10-20 cm. long, 4-6 mm. wide; ligule ob~ 
Fig. 1 Pmmmm, solete, the juncture of the sheath and blade obscure; panicles 
Tatei t spikelet rather dense,6-10cm. long, 2-4cm. wide,more or less enclosed 
N10. iii the upper leaves, the branches narrowly ascending, spikelet- 

bearing from above the middle; spikelets 2.2 mm. long; glumes and sterile 
lemma, acute, scabrous on the keels; first, glume 1-3-nerved, somewhat clasp* 
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mg, 1.5 mm. long; second glume and sterile lemma equal, 5-nerved, diverging 
at maturity, exposing the fruit; sterile palea well developed, as long as the 
sterile lemma; fruit 2 mm. long, yellowish, smooth and shining (Fig. 2). 

Near summit of Ridge 25, 6000 ft., 524 , 1030 (type). This species is 
allied to Panicum loremn Trim, but differs in being glabrous and in the 
absence of a ligule. In occasional spikelets there are two sterile lemmas, 
the lower one of which is ■without a palea. 

Raddia nana (Doll) Chase. Rocks above Cano Negro, Savanna Hills, 
4200 ft., 820 ; moist banks, Trinidad, British Guiana, Venezuela, and 
Brazil. 

CYPERACEAE 1 

Lowland species 

Cyperus Haspan L. East swamp at Esmeralda, 247; widely dis¬ 
tributed in the American tropics from the southern United States to 
Brazil. 

Dxchromena ciliata Vahl. Santa Isabel on the Rio Negro, 104; 
West Indies and Mexico to Brazil and Bolivia. 

Diplazia karataefolxa L. C. Rich. S'o Sebastian on the Rio Cash 
quiare, 156; a striking species of the Amazonian forests, ranging from 
Trinidad to Bolivia. 

Eleocharis sp. East Swamp at Esmeralda, a juvenile plant, 258. 

Lagenocarpus (?) rigidus Nees. East swamp at Esmeralda, 238; 
also known from central Brazil. 

Lagenocarpus (?) sp. Rocky top of Esmeralda Ridge, 191. 

Psxlocarya Candida Nees. East Swamp at Esmeralda, 256; also 
known from British Guiana. 

Psxlocarya sp. Grand Savanna at Esmeralda, 296. 

Ryncxxospora barbata (Vahl) Kunth. East Swamp and grassy 
meadows at Esmeralda, 171 , 260; widely distributed in tropical America 
from Hayti to Colombia and northern Brazil. 

Rynchospora cephalotes (L.) Vahl. Muyrapenima on the Rio Negro, 
64; Cuba and Central America to Brazil. 

Rynchospora globosa (HBK.) R. & S. Dry savannas at Esmeralda, 
278; Mexico and Cuba to Brazil and Bolivia. 

Rynchospora sp. East Swamp at Esmeralda, 240 , 243, • 

Stenophyldoh juncxeormis (HBK.) Britt. Grassy meadows at 
Esmeralda, 170; rocky top of Esmeralda Ridge, 204. (The species ranges 
from Cuba and Mexico to Bolivia and Brazil. 


1 By N. L. Britton. 
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Stenophyllus lanatus (HEK.) Britt, nov. comb, Isolepis lanata HBK. 
Nov. Gen. & Sp. 1: 220. pi. 68. 1816. 

Savannas and rocky places at Esmeralda, 185,205,279, 951 ; also known 
from the Guianas. 

Species of Mount Duida 

Everhardia (?) Montana Ridley. Summit of peak 7, 7100 ft., 638 . 
The type and only other known station is Mount Roraima. 

Everhardia spp. Other material of this genus, apparently endemic 
to the mountains from Duida to Roraima, may represent three or even 
four undescribed species, but is not in good condition and is consequently 
left undescribed. Here are included numbers 469, 542, 720, 721, 800, and 
816, from altitudes between 4000 and 6800 feet. 

Lagemocarpus (?) rigxdus Nees. Ridge northwest of Vegas Brook, 

570 . 

Lagenocarpus sp. Savanna Hills, 4400 ft., 1040 . 

Rynchospora sp. Savanna Hills, 4400 ft., 746 . 

Sclerxa cyperina Kunth. Savanna Hills, 4500 ft., 738; Venezuela and 
Bolivia. 

Stenophyllus sp. Savanna Hills, 4400 ft., 799 . 

palmae 1 

• Lowland species 

Geonoma baculieera (Poit.) Kunth. Left bank of the Rio Casi- 
quiare at Quemapure, 166; bekannt von Guayana bis Para. 

Geonoma chaunostachys Burret, sp. nov. Palma acaulis, 3 m. alta. 
Petiolus ad apicem supra 0.5 cm. latus, plus minus fusco-leprosus, glabrescens. 
Rachis 60 cm. longa, subtus fusco-leprosa. Lamina inter firmiores, i. s. 
utrinque fere concolor, nervis primariis utrinsecus 22, basi sat anguste nonni- 
hil cuneatim protracta, sed non in petiolum decurrens, frondis unius visae 90 
cm. circ. longa, in altero latere indivisa, in altero segmentis 3. Segmenta 4-7 
cm. dissita, 4-6, 5 cm. lata, porrecta, vix falcata, apice anguste acuminata, 
praeter apicalia subito contracta, apicalia 30 cm. fere longa. Nervi primarii 
subtus valde prominentes, ardui, in dimidia lamina angulo 30° rachin petentes, 
versus quam paulo curvati, inferlores angulo etiam acutiore ascendentes. Nervi 
secundarii subtus ejusdem circ. valitudinis, prime visa vix distinguendi, sed 
paulo latiores. Inter primarium et secundarium tertiarii nonnulli, utrinque, 
subtus melius consplcui. Spadix simplex, ut videtur, longe peduncuiatus. 
Pedunculi f ragmen turn visum 29 cm. longum, inferne applanatum. Spica fruc- 
tifera apice destructa circ. 11 cm. longa. Axis inter tenuiores, in internodis 4 
';innrv'in ,: diam., L s. atrofusca, granulosa. Foveae laxe, in dimidia spica fere regu- 

■ 1 By M. Burret. 
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lariter ad 3 in verticillis alternantibus, in orthostichis 6 dispositae, ejusdem 
orthostichae sequentes 7 mm. inter partes aequales dissitae, bilabiatae. Labium 
superius ab axi conspicue protractum, inferius incisum. Fructus i. s. nigri, 
ovales, 9X7 mm., densissime, minutissime granulosi. Pericarpium 0.75 mm. 
in diam. Semen 6-5.5 X5 mm. 

Slopes of Mount Duida, 750 ft., 394. Die Art schliesst sich am besten 
an G. Brongniartii Mart, an, unterscheidet sich jedoch durch die krai tiger e 
Kolbenahre, die bedeutend grosseren Friichte, die steileren Nerven, und 
die zlemlich. lang keilformige Blattbasis. 

Geonoma hexasticha Spruce. Forest at Middle Camp, Esmeralda, 
355. Von der genannten Art, die von Spruce am oberen Rio Negro gesam- 
melt wurde, liegt mir zur Zeit nur eine Photographic vor. Zu vergleichen 
ist hiermit auch G . maxima (Poit.) Kunth, die mir nicht ausreichend be- 
kannt ist. 

The following specimens are sterile: Geonoma sp. Forest at Middle 
Camp, Esmeralda, 350; Badris sp. Buena Vista on the Rio Casiquiare, 
157; Caioblastus sp. Forest at Middle Camp, Esmeralda, 349; Lepido - 
caryum sp. Acaulescent, a foot high, Esmeralda, 242; Maximiliana sp. 
Forest at Middle Camp, Esmeralda, 356. 

Species of Mount Duida 

Euterpe montis-Duida Burret, sp. nov. Palma 20 pedes alta. Caudex 
tenuis, 3 cm. circ. in diam. metiens, annulis densis, 1 cm. vix dissitis. Frondis 
rachis plus minus glabrata, parce atro-leprosa. Segmenta, ut videtur, sub- 
horizontaliter patentia, rachl oblique spatiis regularibus in eadem planitie 
inserta, frondis fragment! parvi visa 50 cm. fere longa, anguste nonnihil acu¬ 
minata, a dimidio inferne conspicue angustata, nervis majoribus praeter 
marginales dextra sinistra 2, tenuibus subtus conspicuis plurimis percursa, 
subt'us trichomatibus minutissimis, brunneis sub lente forti densiuscule punc¬ 
tata. Spadix parvus. Pedunculus 9 cm. circ. longus, i. s. apice 1 cm. in diam. 
Spathae superioris annulus 2.5 cm. a ramo infimo dissitus, tertia incompleta 
interposita oblongo-lanceolata, 5.5 cm. longa, 1 cm. lata, tenuis, intus glabra, 
extus fere glabrata, fusco-leprosa; supra hanc bracteam ulterior sterilis elon- 
gato-triangularis, 1 cm. longa. Rami infimi bracteis triangularibus, pro rata 
nonnihil evolutis, bracteae superiores diminuentes. Rachis 21 cm. longa, ut 
rami indumento brevi i. s. sordide brunneo-flavo densissime obtecta, pills, 
oculo inermi inconspicuis, tactu hand sensibilibus. Rami numerosi, inter minus 
validos, majores circ. 40 cm. longi, ad fiorum glomerulos subfiexubsi, longitu- 
dinaliter angulosi. Glomeruli usque ad dimidium ramum floribus 3, masculis 
2 femineo superpositis, supra plerumque floribus 2. Flores masculi non visi, 
feminei ovati glabri. 

Slopes of Ridge 25, 5500-6000 ft., 452 . Leider Hegl 'die 1 Art in einem 
ungiinstigen Stadium vor, indem weder Friichte noch maimliche Bliiten 
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vorhanden slnd. Von den bisher bekannten Arten kommt nur E. longi- 
bracieata Barb. Rodr. in Betracht, an die sie nach deren Abbildung xind 
Bescbreibung am besten anzuschliessen ist. Die Brakteen sind bier weniger 
stark entwickelt. Bei E . longibracteata ist die Behaarung des Kolbens in 
trockenen Zustand wahrscheinlich weiss, bei E. montis-Duida braunllch 
gelb. Nach Beschreibung und Abbildung ist bei E. longibracteata immer 
nur eine mannliche Bliite liber der weiblichen inseriert, wahrend hier 
wenigstens bis zur Mitte der Aste regelmassig Bliitentriaden vorhanden 
sind. In der Anordnung und Beschaffenheit der Fiedern vermag ich 
keinerlei Unterschiede festzustellen. Jedoch ist nach den vorhandenen 
Stammstiicken dieser bei E. montis-Duida ganz bedeutend diinner. 

Bei dieser Gelegenheit mochte ich bemerken, dass ich in Engl. Bot. 
Jahrb. 53: 52 den Stamm von E . longibracteata durch ein Versehen mit 
7-8 m. anstatt 4-5 m. angegeben habe. 

Geonoma sp. Near summit of Peak 7, 7050 ft., 679 , growing ten feet 
high, sterile. 

CYCLANTHACBAE 
Lowland species 

Carludovica sp. A sterile plant, described as an epiphyte 30 feet 
long, was collected at Foothills Camp, lower slopes of Mount Duida, 
382. 

Species of Mount Duida 

Carludovica sp. Leaves of a small plant three feet high were collected 
at Central Camp, 4800 ft., 573, and fruiting peduncles of another at 
Desfiladero, 6000 ft., 697. 

Cyclanthus bxpartitus Poit. Growing ten feet high at Agiiita, 4000 
ft., 907. The species occurs from the West Indies to Peru. 

araceae 
Lowland species 

Anthurium Hookeri Kunth. Rocky top of Esmeralda Ridge, 189 . 
The species has been known from the Lesser Antilles to the Guianas: the 
present record is a considerable extension of its range. 

Spathiphyllum cannifolxum (Dryand.) Schott. In stream gravel, 
Woods at Foothills Camp, base of Mount Duida, 750 ft., 390; common 
throughout northern South America. 

Species of Mount Duida 1 

Anthurium quinqurnervium Kunth. Slopes of Ridge 25, 5100 ft., 
474; terrestrial, 4 ft. high, erect, bracts yellow-green. The only previous 
collection is that of Humboldt in the Andes of Pasta, 
i ' ([ 1 By K. Krause. 
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Anthurium roraimense N. E. Br. South Bank of the Cano Negro, 
Savanna Hills, 4400 ft., 855; also on Mount Roraima. The plant was col¬ 
lected without flowers, but I think it belongs to this species. 

Philodendron macroglossum Schott. On rocks, Savanna Hills, 4400 
ft., 831; known only from Venezuela. 

Philodendron Tate! Krause, sp. nov. Planta terrestris. Foliorum petiolus 
ignotus; lamina magna rigida crasse coriacea elliptica apice breviter acumi¬ 
nata basin versus subrotundatus ima basi paullum decurrens, 4.3 dm. longa, 
fere 3 dm. lata, nervis lateralibus primariis 12-14 supra impressis subtus dis- 
tincte prominentibus angulo circ. 60-70° costa valida subtus praesertim basin 
versus valde prominente abeuntibus prope marginem arcuatim adscendenti- 
bus venis secundariis tenuioribus primariis parallelis percursa. Pedunculus 
teres validus, circ. 5 cm. longus, siccus 5 mm. crassus. Spathae carnosae in 
siccitate obscure brunneae tubus late ovoideus 5 cm. longus, 4-5 cm. latus, 
lamina anguste lanceolata, apice breviter acuminata, 10-12 cm. longa, inferne 
expansa 3-4 cm. lata sursum attenuata. Spadicis brevissime stipitati in sicci¬ 
tate brunnei inflorescentia feminea in statu maturescente oblongo-ellipsoidea, 
circ. 4.5 cm. longa, fere 3 cm. crassa, pars sterilis brevis vix contracta, in- 
fiorescentia mascula anguste conoidea apice acuta, circ. 10 cm. longa, inferne 
1-1.2 cm. crassa, sursum sensim attenuata. Pistilla oblonga, vertice truncata, 
stigmate vix elevato coronata, 5-6 mm. longa, 2 mm. lata; ovula numerosa. 
Flores masculi plerumque 4-5-andri; stamina prismatica vertice truncata, 3-4 
mm. longa. 

Savanna Hills, 4400 ft., 845. The large, thickly coriaceous leaves are 
very characteristic for this beautiful species, which resembles P. longipes 
Engl. andP. graveolens Engl., both from Colombia. 

Philodendron sp. On rocks, Savanna Hills, 4400 ft., 830. The plant 
has very characteristic, thickly coriaceous leaves, the basal lobes of which 
are largely connivent. It is certainly a new species, but without flowers 
it is too incomplete for description. 

Stenospermatxum sp. Three feet tall, spathes white: Agiiita Slope, 
3500 ft, 702. 

MAYACACEAE 

Lowland species 

Mayaca eltjviatilis Aubl. In the water of East Swamp,' Esmeralda, 
272. This is probably the commonest species of the genus, ranging from 
the southern United States southward throughout tropical:;„' 

; 'Mayaca Sellowiana Kunth. In open sandy swamp, Camanaos, on 
the Rio Negro, northern Brazil, 120; East Lake at Esmeralda, 251 * Tropi- 
; cal South America. 
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XYRIDACEAE 1 

Lowland species 

Xyris longiceps Malme. Swampy ground, Grand Savanna, Es¬ 
meralda, 301; also known from Surinam. 

Xyris savannensis Miq., Sandy swamp, top of Esmeralda Ridge, 
215; Guiana, Venezuela, and Colombia, south to Rio Grande do Sul, 
Paraguay, and Bolivia. 

Xyris lacerata Pohl. Wet or open savanna, Esmeralda, 184 , 263; 
Colombia, Venezuela, Matto Grosso, and Goyaz. 

Xyris sufeglabrata Malme, sp. nov. Subbulbosa (vel caespitosa), humil- 
ior; scapi recti, subteretes, ecostati, subtiliter transversim rugulosi vel superne 
laevigati; folia rigida, crassiuscula, complanata, scapo paullo usque duplo bre- 
viora, subtiliter transversim rugulosa, aciebus obtusissimis, vagina tertiam 
vei quartam partem folii occupans, indistincte limitata (ligula nulla), eciliata, 
deorsum sensim, basi valde dilatata, sordide ferruginea, opaca. Spica satis 
pauciflora, obovoidea; bracteae coriaceae, integerrimae, fulvae vel fulvo-cas- 
taneae, intermediae (fertiles) ovales vel obovatae, apice rotundatae, area dor¬ 
sal! magna, cinereo-viridi, carinata ornatae, steriles paucae, ovatae, obtusae, 
intermediae saltern duplo breviores; sepala lateralia subaequilatera, lanceolata, 
acuta, ala carinali angusta, in parte tertia media ciliato-scabridula, apicem 
versus ciliato-villosa. 

Scapi 12-18 cm., raro usque 25 cm. alti, circiter 0.7 mm. crassi; folia 
10-12 cm., raro usque 15 cm. longa, circiter 1 mm. lata, acuta vel obtusiuscula, 
vagina circiter 3 cm. longa; spica 5-7 mm. longa, circiter 4 mm. crassa; 
bracteae infimae 1.5-2 mm. longae, intermediae 5 mm. longae et 3 mm. latae, 
area dorsal! trianguiari-ovata, carina saepissime in mucronem brevissimum 
excurrente; sepala lateralia libera, circiter 4.5 mm. longa, usque 0.8 mm. lata. 

Petals crimped, orange-yellow; in swampy ground, Grand Savanna, 
Esmeralda, 303. Affinis, etsi vix arctius, X. glabraiae Griseb., in Guiana et 
Trinidad occurrenti, foliis recedenti utroque latere laevibus, vagina 
laevigata, nitida, scapis altioribus, bracteis infimis spicae longioribus 
(intermediis paullo, raro fere duplo brevioribus), et carina sepalorum 
lateralium eciliata vel irregulariter serrulata. 

Xyris lomatgbhylla Mart. Sw r ampy ground, Grand Savanna, Esmer¬ 
alda, 294 ; Amazonas (“in campis mentis Araracoara”). Specimina a Tate 
collecta quam typus altiora et robustiora; folia usque 20 cm.Tonga, .4-5 
mm. lata, vagina 4-5 cm. longa; scapi saltern usque 60 cm. alti, 1.5-2 
mm. lati; bracteae spicae superne pilis albidis crispulis ciliatae. 

Xyris eriophylla Reichenb. Swampy ground, Grand Savanna, 
Esmeralda, 304; Guiana et Amazonas (Colares). Specimina a Tate col- 

% Bj G. A. Malme, 
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lecta a guianensibus recedunt foliis longioribus, usque 33 cm. longis, 
utraque vel altera acie pills usque 2 mm. longis, albldis, crispulis ciliatis 
(demum saepe glabratis), et scapis usque 38 cm. altis, altera acie albido- 
ciliatis. 

Xyris jxjpxcai Rich. Esmeralda, specimen unicum cum no. 245 ini- 
mixtum; a Maryland et Texas ad Paraguay et Uruguay. 

Abolboda Poeppigii Kunth. In running stream in woods, Grand 
Savanna, Esmeralda, 299; Para. 

Abolboda macrostachya Spruce. Grand Savanna, Esmeralda, 244; 
eodem loco jam a Spruce lecta. 

Species of Mount Duida 

Xyris tenella Kunth, var. subtenella Malme. Gorge of Cano 
Negro, Savanna Hills, 4000 ft., 810. Quam typus humilior, foliis tantum 
usque 4 cm. longis, raro usque 1 mm. latis, vix ciliata-scabridulis, scapis 
tantum usque 18 cm. altis, spica vix 5 mm. longa. Goyaz, Matto Grosso, 
et Paraguay (formae affines Sao Paulo, Minas Geraes et Guyana). 

Xyris stenophylMdes Malme, sp. nov. Caespitosa, gracilis, elata; scapi 
recti vel flexuosi subteretes, ecostati, laeves, vagina basalis eciliata, inferne 
ferrugineo-castanea, nitida; folia angustissima, scapo duplo breviora, vulgo 
spiraliter tortula, laeves; vagina sextam fere partem folii occupans, latiuscula, 
ligula distincta limitata, eciliata, inferne ferrugineo-castanea, nitida; spica 
satis multiflora, crasse subturbinata; bracteae tenuisculae, patulae, subinte- 
gerrimae, ferrugineae vel badiae, concolores, nitidulae intermediae late oblon- 
gae, sub apice rotundata obscure carinatae; sepala lateralia fere aequilatera, 
subpellucida, lineari-lanceolata, ala carinali subintegerrima, eciliata. 

Scapi vulgo 30-40 cm. alti, 0.6-0.8 mm. crassi, vagina basalis vulgo 6-7 
cm. longa, subaphylla; folia 15-20 cm. longa, 0.6-1 mm. lata, apice subulata, 
nervoso-striata, aciebus obtusis, vagina 2-3 cm. longa, jam superne lamina 
latior, deorsum sensim dilatata; spica vulgo 7-8 mm. longa; bracteae steriles 
paucae, infimae ovatae, circiter 1.5 mm. longae, fertiles (intermediae) circiter 
6 mm. longae, usque 2.5 mm. latae; sepala lateralia libera, leviter curvata, 
circiter 5 mm. longa et 0.6 mm. lata, ala carinali praecipue superne latiuscula. 

Growing in tussocks, gorge of Cano Negro, Savanna Hills, 4000 ft., 
808 . Affinis esse videtur X. stmophyllae (in Rio de Janeiro, Sao Paulo, 
et Parand occurrenti), quae recedit vagina folioram pro rata longiore, 
ciliata, spica pauciflora, bracteis infimis multo longioribus et sepalibus 
lateralibus latioribus, ala carinali angusta. 1 1 

XyrisTatei Malme, sp. nov. Caespitosa, robusta, elata; scapi recti, and- 
piles, bicostatijlaeves; folia rigida, ensiformi-linearia, scapo paullo usque duplo'" 
breviora, laevia, aciebus acutis, vagina circiter tertiam 'partem folii occupans*: 
ligula distincte limitata, eciliata, inferne castanea, nitida; spica multiflora, 
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obovoideo-subglobosa, basi contracta; bracteae coriaceae, subintegerrimae, 
castaneae vel brunneae, concolores, nitidae, intermediae (fertiles) late oblongo- 
ovales, sub apice rotundato obtuse indistincteque carinatae, infimae (steriles) 
multo breviores; sepala lateralia subaequilatera, linear!-lanceolata, acuta vel 
acuminata, dorso castanea, ala carinali praecipue superne lata, fere inde a basi 
ciliata. 

Scapi usque 70 cm. alti et 3 mm. lati, folia manifeste disticha, vulgo 
35—45 cm. longa, 4-6 mm. lata, eciliata, apice falcato-incurvata et obtusius- 
cula; vagina 13-15 cm. longa, superne lamina paullulo angustior, deorsum 
sensim dilatata, carinata; spica 11-13 mm. longa; bracteae steriles numerosae, 
vulgo multifariam imbricatae, infimae triangulari-semiorbiculares, circiter 
1.5 mm. longae, ceterae gradatim majores, fertiles (intermediae) circiter 8 
mm. longae, 4-5 mm. latae; sepala lateralia libera, circiter 7 mm. longa, 1-1.25 
mm. lata (PL 24, Fig. 1). 

Moist slopes of Savanna Hills, 4400 ft., 778 , 835 (type). Habitu Xyri~ 
dem Augusto-Coburgi SzyszyL (in Itatiaya et Serra dos Orgaos, Rio de 
Janeiro, occurrentem) in memoriam revocat, at ei vix arctius affinis. 
Recedit haec foliis scabrido-ciliatis, vagina pro rata longiore (dimidiam 
fere partem folii occupante), bracteis spicae angustioribus, obtusis, opacis, 
sepalis lateralibus inaequilateris, obtusis, etc. 

Ad speciem supra descriptam verislmililer pertinet num. 417 (Slopes 
of Ridge 25; flower-stalks 3 ft. high; specimen unicum cum spica unica), 
foliis recedens tenuioribus et brevioribus, usque 6 mm. latis, tantuxn usque 
20 cm. longis, vagina usque 7 cm. longa. 

Xyris lugubris Malme, sp. nov. Caespitosa, satis robusta, humilior; scapi 
recti aliquantulum complanati, ecostati, laeves; folia rigida, ensiformi-linearia, 
scapo paullo breviora, laevia, aciebus obtusis, vagina circiter tertiam partem 
folii occupans, ligula distincte lacerata, eciliata, inf erne spadicea^ nitida; spica 
multiflora, obovoidea, basi paullum contracta; bracteae coriaceae, apice grosse 
laceratae nigricantes, concolores, opacae, intermediae (fertiles) ovales vel late 
oblongae, sub apice rotundato obtuse indistincteque carinatae, infimae (ster¬ 
iles) multo breviores; sepala lateralia anguste lanceolata, acuta, dorso castanea 
vel subspadicea, ala carinali angusta, in parte dimidia superiore ciliato-sca- 
brida. 

Scapi vulgo 20-30 cm. alti, circiter 1.5 mm. lati, folia manifeste disticha, 
vulgo 16-20 cm. longa, 2.5-3.5 mm. lata, acuta, stomatibus punctulata, eciliata 
(aciebus nonnun quam in distincte scabridulis), vagina 5-6 cm. longa, superne 
lamina paullo latior, inf erne aliquantulum dilatata; spica 11—13 mm., raro usque 
15 mm. longa; bracteae steriles numerosae, infimae ovato-triangulares, 2—3 
mm. longae, ceterae gradatim majores, fertiles (intermediae) 7-8 mm. longae, 
usque 3 mm. latae; sepala lateralia libera, circiter 6 mm. longa, vix 1 mm. lata 
(PI. 24, Fig. 1). 
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Summit of Peak 7, 7100 ft., 639 . Praecedenti affinls, at jam scapo 
ecostato, bractels spicae laceratis, nigricantibus, opacis et ala carinali 
sepalorum iateralium angusta, tantum in parte dimidia superiore ciliata 
bene distincta. 

Xyris atriceps Malme, sp. nov. Caespitosa, gracilis, satis data; scapi 
recti, teretes, ecostati, laeves; folia recta vel leviter fiexuosa, scapo paullo 
(usque duplo) breviora, teretia, subfiliformia, laevia, utroque latere sulco 
longitudinal! angusto praedita, vagina circiter octavam partem folii occupans, 
jam superne lamina latior, eciliata, inf erne castanea vel spadicea, nitida; 
spica satis pauciflora, obovoideo-turbinata. bracteae coriaceae, apice grosse 
laceratae, spadiceo-nigricantes vel atrae, concolores, opacae, intermediae (fer- 
tiles) late ovales vel obovato-ovales, sub apice rotundato obtuse et satis indis- 
tincte carinatae, infimae (steriles) fere duplo breviores; sepala lateralia aequi- 
latera, lineari-lanceolata, acuta, castanea, ala carinali angusta, in parte dimidia 
superiore ciliato-scabridulae. 

Scapi saltern usque 50 cm. alti, circiter 0.7 mm, crassi, vagina basalis 
subaphylla, usque 10 cm. longa; folia saltern usque 35 cm. longa, circiter 
0.5 mm. lata, eciliata; vagina 3-4 cm. longa, basin versus sensim dilatata; 
spica circiter 9 mm. longa, usque 5 mm. crassa; bracteae steriles numerosae, 
patulae, infimae ovato-triangulares, circiter 2.5 mm. longae, ceterae gradatim 
majores, fertiles (intermediae) 4.5-5 mm. longae, usque 3.5 mm. latae; sepala 
lateralia libera, 4-4.5 mm. longa, circiter 0.8 mm. lata. 

Forming tussocks, Ridge 15, 6700 ft., 688. Praecedenti affinis, scapo 
gracili, foliis teretlbus, subfiilforxxilbus et spica magis pauciflora bene 
distincta. 

Xyris Tatei , X. lugubris , et X. atriceps stirpem peculiarem, st. Xyridis 
lugubris , formant, bracteis spicae coriaceis, concoloribus, obscuris, ala 
sepalorum Iateralium plus minusve ciliata, vagina foliorum breviuscula etc, 
dignotam, ex altera parte vix dubie stirpi X. suhulatae , ex altera forsan 
stirpi X, spectabilis affinem. X. atriceps forma et structura foliorum a 
ceteris valde recedit, quoad spicam vero baud multum differt. 

Xyris duidensis Malme, sp. nov. Caespitosa, humilis; scapi recti, anci- 
pites, bicostati vel bialatis, in costis ciliato-scabriduli, ceterum laeves; folia 
ensiformi-linearia, saepe spiraliter torta et fiexuosa, scapo vix breviora, 
acuta, laevia, aciebus paullulum cartilagineis, vagina plus quam dimidiam 
partem folii occupans, ligula distincta limitata, eciliata, basin versus brunnea 
vel castanea, nitidula; spica pauciflora, ovoideo-fusif ormis; bracteae subcoria- 
ceae, fulvae, opacae, intermediae (fertiles) obovatae, apice rotundatae et vulgo 
eroso-laceratae, area dorsal! magna, carinata, cinereo-viridi vel, sordid© pur- 
purascente omatae, steriles paucae (vulgo 4), infimae lanceolatae, acutae, 
carinatae, apice primitus ciliatae (pills longis, crispulis): sepala lateralia in- 
aequilatera, lanceolata, acuta, ala carinali superne latiuscula et crebre ciliata* 
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Scapi vulgo 5-6 cm. alti, circiter 1 mm. lati; folia manifeste disticha, 
4-5 cm. longa, 0.9-1.3 mm. lata, aciebus acutiusculis; vagina 3-3.5 cm. longa, 
basin versus paullum dilatata; spica 4-5 mm. longa, 2-2.5 mm. crassa; bracteae 
infxmae 3-3.5 mm. longae, intermediae aequilongae, (explanatae) usque 2 mm. 
latae, apice vulgo sordide purpurascentes,area dorsal! ovato-lanceolata; sepala 
lateralia libera, circiter 3 mm. longa, usque 0.9 mm. lata. 

Gorge of Cano Negro, Savanna Hills, 4000 ft., 811 (type); streambed 
at Central Camp, 544 , 4800 ft., with yellow flowers. Species e stirpi X. 
guianensis , arete affinis X. rubrolimbatae Heimerl—ad flumen Guiania 
(Rio Negro) lectae—quae recedit foliis latioribus, aciebus incrassatis, 
scapis subteretibus, spica crassiore et sepalis lateralibus linearibus, apice 
obtusis. 

Abolboda grandis Miq., var. rigida Malme, var. nov. Recedit a typo 
foliis rigidis, spica majore, bracteis et sepalis lateralibus iongioribus. 

Folia rigida, 12-17 cm. longa, 8-10 mm. lata, acuta, fere pungeniia; 
scapi usque 85 cm. alti (vulgo tamen humiiiores) et 2.5 mm. crassi, vaginis 
usque 4 cm. longis; spica usque 3.5 cm. longa; bracteae ovato-triangulares vel 
ovaies, circiter 10 mm. longae, usque 5 mm. latae, acuminatae vel mucronatae, 
sepala lateralia usque 18 mm, longa et 5 mm. lata, acuta. 

Scape 3 ft. high; flowers blue-purple, 1 in. in diameter, Brocchinia 
Hills, 4500 ft., 586 (type); Savanna Hills, 4400 ft., 1041, Forma prlmarla: 
Surinam, Para, Alto Amazonas (Manaos), Venezuela (ad Rio Negro), 
tantum in planitie depressa; var. minor Malme: Alto Amazonas (Manaos). 

Abolboda Sceptrum Oliver. Folia rigida, 18-25 cm. longa, usque 4 cm. 
lata, acuta, subpungentia; scapus usque 90 cm. altus (vaginis oppositis nul- 
lis?); spica subglobosa vel fere semiglobosa, usque 7 cm. longa; bracteae ovato- 
triangulares, circiter 2 cm. longae et 1 cm. latae, acutae vel paullulum acu¬ 
minatae; sepalum medianum (anticum) planum, ovato-lanceolatum, circiter 
4.5 cm. longum, usque 1 cm. latum, acuminatum; sepala lateralia subaequila- 
tera, ovato-lanceolata, circiter 5 cm. longa, usque 1 cm. lata, acuta vel acu¬ 
minata, ala carinali angusta, subintegerrima. (Antherae speciminis e Roraima 
reportati sublineares, usque 10 mm. longae, circiter 1.5 mm. latae; filamentum 
anthera duplo longius). 

Stems 3 ft. high; flowers yellow; crest of Ridge 25, 6300 ft., 398 . Cum 
spedminibus e Roraima reportatis bene congniit. Sepalo antico evoluto 
et corolla flava vel lutea a ceteris hujus generis speciebus recedens; forsitan 
novum genus sistat. 

ERIOCAULACEAE 
Lowland species 

V‘Aubl. Along the Casiquiare River, Venezuela, 
165; widely distributed and very common at low altitudes throughout 
tropical South America. , 
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Paepalanthus easciculatus (Rottb.) Koem. Under rocks on Esmer¬ 
alda Ridge, 229, 274 ; widely distributed and common, through tropical 
America. 

Syngonanthus caulescens (Poir.) Ruhl. East Swamp at Esmeralda, 
246; a common plant in tropical South America. 

Syngonanthus gracilis (Koem.) Ruhl. East Swamp at Esmeralda, 
259; sandy swamp on Esmeralda Ridge, 216; native of northern South 
America. 

Syngonanthus Huberi Ruhl. In an open sandy swamp at Camanaos, 
on the Rio Negro, northern Brazil, 123; hitherto known only from the 
type collection from the upper Amazon. 

Syngonanthus Humroldtii (Kunth) Ruhl., var. glandulosus Gleason, 
van nov. A forma typica differt pedunculis molliter glanduloso-villosis; cauli- 
bus elongatis gracillimis glabris vel summo puberulis; foliis fasciculatis angus- 
tissime linearibus basi lanatis; pedunculis compluribus elongatis. 

In moist parts of the Grand Savanna, Esmeralda, 315. The basal 
leaves are 15 to 25 mm. long and 3 to 4 times as long as the cauline. 

Syngonanthus reflexus Gleason, sp. nov. Caule abbreviato villose; foliis 
rosulatis crassis erectis linearibus acutis glabris supra sulcatis subtus rotun- 
datis; vaginis acuminatis dimidium foliorum aequantibus glabris; pedunculis 
paucis elongatis glabris leviter tortis obscure 9-sulcatis; capitulis mediocribus 
campanulatis stramineis; bracteis involucrantibus numerosis eleganter spirali- 
ter imbricatis infimis late oblongis interioribus gradatim elongatis intimis ob- 
longo-linearibus, omnibus basi appressis dorso subtomentosis apice in append!- 
cem linearem glabram retroflexam subito acuminatis; petalis fiorum femlneo- 
rum linearibus elongatis villosis; stylo breve, stigmatibus 3 simplicibus non 
appendiculatis. 

Stem very short, densely villous among the leaf-bases; leaves rosulate, 
erect, thick and firm, linear, 50 to 75 mm. long, 1.5 to 2 mm. wide, acute, 
sparsely villous when young, soon becoming glabrous, deeply sulcate above, 
rounded beneath, slightly twisted; vaginas about half as long as the leaves, 
glabrous, slightly dilated above, acuminate; peduncles 2-4, erect, 25-35 cm* 
tall, slender, glabrous, slightly twisted, shallowly 9-sulcate; heads campanu- 
late, 8 mm. high, including the projecting corollas; outer bracts very numerous, 
beautifully spirally imbricate in many series, closely' appressed and subtomen- 
tose on the back at base, abruptly acuminate above into a linear-subulate, 
glabrous, recurved appendage, the outermost broadly oblong, the inner pro¬ 
gressively elongate, the innermost linear-oblong; pistillate flowers: sepals 
scarious, linear-subulate, 2,5 mm. long, 0.3 mm. wide at base, glabrous; petals 
scarious, erect, filiform, 4.5 mm. long, densely long-villous throughout, the 
distal 1 mm. very narrowly lanceolate; ovary ellipsoid,;'0.9 mm. long; style 
straight,.0.5 mm, long; stigmas 3, erect, 1.3 mm. long,filiform,simple; append- 
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ages none; seeds nearly cylindric, 1.1 mm. long by half as thick, slightly asym¬ 
metrical, surmounted by a brown ring, slightly retuse at the truncate summit; 
staminate flowers entirely glabrous: sepals linear, 3.3 mm. long, scarious, 
acute; petals connate to the middle, 3.7 mm. long, the lobes lanceolate, acute; 
pistil rudimentary. 

In swampy ground at the Grand Savanna, Esmeralda, 305. The species 
is a member of the section Thysanocephalus Koern., as shown by its cam- 
panulate heads and imbricate bracts. Among the species of this section, 
its nearest allies appear to be S. centaur oides (Bong.) Ruhl. and 6*. squar- 
rosus Ruhl, both of Minas Geraes and both lacking the prominently 
reflexed bracts of our species. 

Syngqnanthus simplex (Miq.) Ruhl. East Swamp at Esmeralda, 
248; a widely distributed species of northern South America. 

Syngonanthus (?) sp. An unidentifiable plant with very immature 
flowers, in swampy ground, Grand Savanna, Esmeralda, 300 . 

Species of Mount Duida 

Paepalanthus capillaceus Klotzsch, var. proliferus Gleason, var. nov. 
Capitulis apice in folia rudimentaria filiformia basi dilatata proliferentibus. 

Essentially like the species, except the heads subglobose and the outer 
bracts acute; each head proliferating at its center into 6-20 rudimentary 
leaves surrounded by a mass of villous hairs 2 mm. long, each leaf filiform, 
nearly terete, 10-15 mm. long, 0.3 mm. wide, yellowish, slightly constricted 
2-4 mm. above the base, its base flattened, very thin and delicate, obovate, 1.3 
mm, long, 0.9 mm, wide, truncate or slightly retuse. 

On rocks under water in stream-bed, Central Camp, 4800 ft., 552 . 

Paepalanthus convexus Gleason, sp. nov. Caule elongate simplice dense 
folioso; folds confertis demum reflexis basi villosis linearibus subrigidis, juven- 
tute sparse villosis mox glabrescentibus; pedunculis pluribus pluristriatis tortis 
hirtellis; capitulis mediocribus cinereis, bracteis arete imbricatis ovatis vel 
rotundatis apiculatis dense pubescentibus; bracteis stipantibus oblongis acutis 
nigrescentibus; flores masculi: sepalis obovato-oblongis obtusis apice villosis; 
corollae infundibuliformis lobis ovatis; antheris vix exsertis dithecis; flores 
feminel: sepalis latioribus obovatis obtusis apice dense villosis; petalis liberis 
oblongis dense villosis; stigmatibus brevibus bifldis appendicibus linearo-clava- 
tis alternantibus. 

Stems elongate, as much as 40 cm, long, stout, 4 mm. in diameter, densely 
leafy above and villous when young, denuded in age but permanently scaly 
with the persistent leaf-bases, unbranched; leaves crowded above, soon becom¬ 
ing reflexpd, firm, ertsi,form-linear, 2-3 cm. long, 2 mm. wide, gradually taper¬ 
ing to an apparently acute but actually obtuse tip, sparsely villous when 
young, especially along the margin, soon becoming glabrous, about 9-ribbed; 
peduncles terminal, 2-7, 10-15 cm. long, slightly twisted, 3-sulcate, each of 
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the costae about 3-ribbed, glabrous in the furrows, hirtellous on the costae; 
vaginas equaling the upper leaves, acuminate, the orifice oblique and densely 
ciliate, the tube glabrous or hirtellous; heads cinereous, hemispheric, 7-8 mm. 
in diameter; involucral bracts spreading horizontally, imbricate, dark-brown, 
densely pubescent, prominently apiculate above the rounded summit, the 
outer broadly ovate, the inner rotund and as much as 2.5 mm. long; receptacle 
conic, 2 mm. high; subtending bracts oblong, 2 mm. long, 0.6 mm. wide, 
sharply acute or subacuminate, nigrescent, densely villous toward the tip; 
staminate flowers: sepals obovate-oblong, 1.6 mm. long, 0.7 mm. wide, obtuse, 
nigrescent, densely hirsute d is tally; corolla funnel-form, 1.8 mm. long, the 
ovate lobes equaling the tube; anthers 3, barely exserted, broadly ellipsoid, 
dithecous; gynoecium reduced to 3 short stout sub terete rudiments; pistillate 
flowers: sepals obovate, 2 mm. long, 1.1 mm. wide, rounded above, nigrescent, 
densely hirsute distally; petals free, oblong, broadest above the middle, 2 mm. 
long, 0.6 mm. wide, subacute, densely hirsute within, the basal hairs 2.6 mm. 
long, the upper gradually reduced and all ending at about the same height; 
ovary stoutly ellipsoid, 0.7 mm. long; style stout, 0.8 nun. long; stigmas 3, 
erect, 0.9 mm. long, bifid to the middle, alternating with 3 linear-clavate ap¬ 
pendages which are 0.9 mm. long. 

First ridge, summit of Peak 7, 7100 ft., 658 (type); crest of Ridge 25, 
6300 ft., with erect-ascending stems tw T o feet long, 470 . It is a member of 
the subgenus Paepalocephahis RuhL, section Eriocaulopsis RuhL, al¬ 
though this section is described with a flat receptacle. Its exact position 
in this large section is questionable, because of its receptacle, but it ap¬ 
parently should be referred to the subsection Polyactis RuhL 

Paepalanthus duidae Gleason, sp, nov. Caule abbreviate dense folioso; 
folds anguste linearibus rigidis crassis glabris obtusis; vaginis folia aequanti- 
bus; pedunculis 6-costatis glabris; capitulis xnagnis, bracteis externis oblongo- 
ellipticis nigrescentibus obtusis; pedicellis brevibus bracteis Imeari-oblongis 
Sores aequantibus instructis; fiores feminei: sepalis obovato-oblongis; petalis 
anguste obovato-oblongis liberis; stylo breve; stigmatibus elongatis bifidis 
appendicibus capita tis alternantibus; Sores masculi: sepalis obovatis; petalis 
ad medium connatis apice inflexis; gynoeeio rudimentario. 

Stem abbreviated or in age some-what elongate, densely tomentose; leaves 
densely tufted, very numerous, thick and rigid, somewhat recurved, narrowly 
linear, strongly ribbed, sharply acute, strictly glabrous, 4-6 cm. long, 1 mm. 
wide; peduncles 1-3, 20-25 cm. tall, 6-costate, straight or somewhat twisted, 
glabrous, their sheaths acute, divergent above, about equaling the leaves; 
heads about hemispheric, 13-18 mm. in diameter, densely vroolly; outer bracts' 
black, oblong-elliptic, 5-6 mm. long, 1.7, mm. wide, obtuse, white-hirsute 
distally, becoming nearly glabrous in age; inner bracts black above the middle, 

.■ with a conspicuous yellow midrib, narrowly linear-oblong, curved around’tbe; : / 
flowers; 5.0 mm, long, 1.0 mm, wide, 
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villous on the back distally; pistillate flowers: pedicels slender, glabrous, 1.7 
mm. long; sepals scarious, obovate-oblong, 3.2 mm. long, 1.2 mm. wide, ob¬ 
tuse; petals narrowly obovate-oblong, free, 3.2 mm. long, 0.8 mm. wide, ob¬ 
tuse; ovary thick-ellipsoid, 3-angled, 1.0 mm. long; style stout, straight, 0.7 
mm. long; stigmas 3, very slender and incurved, nearly 2 mm. long, bifid to 
the middle, alternating with 3 capitate appendages 0.7 mm. long; staminate 
flowers: lateral sepals narrowly obovate, slightly inequilateral and falcate, 
2.6 mm. long, 0.9 mm. wide, obtuse, black, sparsely long-hirsute distally; 
dorsal sepal similar but equilateral; petals connate to the middle, 4 mm. long, 
the tip strongly incurved to form an obconic corolla 2.4 mm. long; gynoecium 
reduced to 3 clavate-spatulate rudiments. 

Slopes of Ridge 25, 5500-6000 ft., 456 (type); forming tussocks at 
Cano Sapo, 6300 ft., 691; summit of Peak 7, 7100 ft., 625. The species 
is obviously related to Paepalantkus roraimae Oliver and resembles it in 
general habit. The Roraima plant is distinguished by its acute bracts, 
hirsute peduncles, vaginas much exceeding the leaves, and blunt leaves 
only 2-3 cm. long. 

Paepalanthus robustus Gleason, sp. nov. Caule elongato dense folioso 
erecto; foliis patulis rigidis ensiformi-linearibus acutis juventute longe ciliatis, 
praesertim ad basin arete amplectentem; vaginis folia aequantibus hirtellis 
apice obliquis longe ciliatis acuminatis; pedunculis solitariis leviter tortis hir¬ 
tellis; capitulis magnis cinereis; bracteis involucrantibus rigidis brunneis late 
triangulari-ovatis acutis, has! adpressis glabris, apice subpatulis pubescenti- 
bus; bracteis stipantibus oblongo-spathulatis nigrescentibus summo villosis; 
flores staminei: sepalis obovato-oblongis nigrescentibus apice dense villosis; 
corollae tubulosae lobis anguste ovatis acuminatis; flores feminei: sepalis an¬ 
guste obovato-oblongis obtusis apice villosis; petalis liberis anguste oblongis 
obtusis tota longitudine dense villosis; stigmatibus quam appendicibus clava- 
tls multo longioribus. 

Stems stout, erect, at least 15-20 cm. tall, completely covered by the 
leaves; leaves thick and rigid, yellowish green, erect or spreading, ensiform- 
linear, 40-55 mm. long, 3-5 mm. wide, acute, glabrous on the sides, sparsely 
ciliate when young, entire at maturity, their bases closely appressed, some¬ 
what dilated, and densely long-ciliate; vaginas equaling the leaves, hirtellous, 
acuminate, the orifice oblique, acuminate, densely villous-ciliate; peduncles 
stout, about 30 cm. long, hirtellous, lightly twisted, irregularly costate; heads 
hemispheric, 16 mm. in diameter, cinereous; outer bracts rigid, brown, imbri¬ 
cate in several series, broadly triangular-ovate, acute, as much as 6 mm. long, 
Closely appressed and glabrous at base, erect or slightly spreading and pubes¬ 
cent above; receptacle flat; subtending bracts narrowly oblong-spatulate, 
3.3 mm. long, 0.7 mm. wide above, acute, scarious below, nigrescent above, 
densely villous on the distal third; staminate flowers: sepals obovate-oblong, 
2.2 mm. long, 0.7 mm. wide, obtuse, nigrescent above, densely villous on the 
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back distally, the two lateral ones slightly falcate; corolla tubular, the tube 
2 mm. long, the lobes narrowly ovate, 0.8 mm. long, acuminate, not indexed; 
stamens not seen; pistillate flowers: sepals narrowly obovate, 2.9 mm. long, 
0.9 mm. wide, rounded at the tip, sparsely hairy below, densely villous on the 
distal fourth; stigmas 3, much exceeding the linear-clavate alternating append¬ 
ages which are 0.6 mm. long. 

Summit of Peak 7, 7100 ft,, 622. It is obviously closely related to P. 
comexus Gleason, but is much larger in all its dimensions; it is similarly 
closely related to P. subcaulescens Brown, which has broader leaves and 
much smaller heads. 

Syngonanthus gracilis (Koern.) Ruhl. Gorge of Cano Negro, 
Savanna Hills, 4000 ft., 813; a native of northern South America. 

Syngonanthus tricostatus Gleason. Gorge of Cano Negro, Savanna 
Hills, 4000 ft., 809; also knowm from Mount Rorahna, its type locality. 

Leiothrix turbinata Gleason, sp. nov. Caule paullum elongate dense foli- 
oso; foliis mollibus suberectis confertis ensiformi-linearibus acutis villosis; 
vaginis foliis multo brevioribus hirsutis oblique flssis; pedunculis 4-costatis 
villosis; capitulis parvis turbinato-campanulatis; bracteis involucrantibus 
imbricatis adpressis late ovatis acutis pubescentibus; bracteis stipantibus, 
lineari-oblanceolatis acutis pubescentibus; flores staminei: sepalis oblongo- 
ellipticis acutis apice breviter pubescentibus; petalis in tubum obconicum 
summo 3-lobatum connatis glabris; antheris exsertis 2-thecis; floribus femineis 
nondum evolutis. 

Stems somewhat elongate, 8-10 cm. long, densely leafy; leaves soft, ensi- 
form-linear, 6-8 cm. long, 5 mm. wide, acute, persistently villous; vaginas 
much shorter than the leaves, hirsute, the summit oblique, acuminate; pedun¬ 
cles 3-6, 18-25 cm. high, shallowly 4-sulcate, barely twisted, villous; heads 
blackish, turbinate-campanulate, 4 mm. high, 6 mm. in diameter; outer bracts 
appressed, dark brown, regularly imbricate in several series, the exposed tips 
broadly triangular-ovate, acute, thinly pubescent; receptacle concave, villous; 
subtending bracts linear-oblanceoiate, 2.7 mm. long, 0.5 mm. wide, curved 
inward at the abruptly acuminate tip, densely short-pubescent toward the tip 
and somewhat so below; staminate flowers; sepals oblong-elliptic, 2.3 mm. 
long, 0.7 mm. wide, acute, scarious, glabrous below, densely short-pubescent 
on the distal fourth; petals connate into a narrowly obconic tube 1.9 mm. long, 
3-lobed at the summit; filaments well exserted; anthers dithecous; pistillate 
flowers immature. 

Moist slopes of Savanna Hills, 4400 ft., 775 (type); between Ridge 1 16 
and Cano Sapo, 6300 ft., 692. The latter has larger leaves, as much as 8 
mm. wide. It is apparently related to L. nubigma (Kunth) Ruhl'., of Minas 
Geraes, which has much smaller leaves, glabrous peduncles, and acuminate 
outer bracts. 
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RAPATEACEAE 
Lowland species 

Cephalostemon aeeinis Koernicke. Open savanna swamp at Esmer¬ 
alda, no. 176. It is known only from this locality, where it was originally 
collected by Spruce. 

Monotrema xyridoides Gleason, sp. nov. Foliis distichis paucis; vaginis 
patulis anguste triangularibus gradatim angustatis; laminis linearibus obtusis; 
scapis gracilibus sulcatis; capitulo unico ovoideo obtuso; bracteis externis 2 
brevibus ovatis obtusis; bracteis subtendentibus numerosis ovatis obtusis 
Acres subamplectentibus et contegentibus; bracteis Aoralibus 10, ovato-lanceo- 
latis subaequalibus; sepalis triangulari-lanceolatis; capsula ovoidea truncata; 
seminibus rhomboideis complanatis rostratis. 

Leaf-sheaths narrowly triangular, castaneous, 8 cm. long, 9 mm. wide at 
base, gradually tapering to a rounded, closely appressed or adnate tip; blades 
linear, about 25 cm. long, 6-7 mm. wide, bluntly rounded and subcartilaginous 
at tip, 5-striate on one side of the midvein, 6-striate on the other;peduncular 
sheath about 6 cm. long; scapes erect, 45-55 cm. tall, 1 mm. in diameter, 
5-6-sulcate, gradually enlarged near the summit to 2.5 mm. in diameter; 
heads solitary, broadly ovoid, 15 mm. long, 10 mm. in diameter, blunt or 
rounded above, castaneous; outer bracts 2, broadly ovate, coriaceous, obtuse, 
8 mm. long; Aowers about 25, each subtended, partly enclosed, and largely 
concealed by a subtending bract which is broadly ovate, about 7 mm. long, 
coriaceous, obtuse or rounded, often split at end at maturity; Aowers ovoid, 
about 6 mm. long; Aoral bracts about 10, ovate-lanceolate, obtuse, 4.4-5.5 
mm. long; sepals triangular-lanceolate, acute, 5.1 mm. long; capsule horny 
in consistency, pale yellow, ovoid, truncate at summit, 3.5 mm. long, 3-celled 
and 3-seeded, each valve swollen at base over the seed and prismatic-trigonous 
above; seeds brown, rhomboid, Aattened, 1 mm. long and nearly as wide, with 
an erect beak 0.5 mm. long (PL 25). 

East Swamp at Esmeralda, 245 . The remarkable feature of the species 
is the presence of a subtending bract at the base of each Aower, nearly as 
large as the two involucral bracts at the base of the head, and practically 
concealing the Aowers. The head accordingly greatly resembles that of a 
Xyris, whence the specific name. Apart from this structure, there is no 
doubt of its affinity with Monotrema . It is apparently nearest to M . aemu- 
.Ians ;Koem.,..which also has short outer bracts, obtuse inner bracts, slender 
sulcate peduncles, and obtuse leaves. 

Species of Mount Duidd 1 
Amphiphyllum Gleason, gen nov. 

Involucri folia 3 (an semper?) erecta, primo coinplica to lato secundum 
complicatum occludente, tertio parvo piano. Flores circiter 10 capitatisessles. 
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Bracteae circiter 20 erectae acuminatae. Sepaia bracteiformia. Antherae 
lineari-subuiatae apice acuminatae poro obliquo terminali-introrso dehiscentes. 
Ovarium 3-loculare ovuiis in quoque loculo 2 superpositis. 

Scapose herbs, the leaves with short sheath and linear multicostate 
blades. Involucre of 3 (possibly in other heads only 2) erect bracts, the outer 
covering the whole head, strongly folded, carinate on the back, apparently 
splitting down the back at anthesis, the second narrower and folded, the third 
much smaller and flat. Flowers about 10, sessile and capitate. Bracts on each 
flower about 20, all oblong-lanceolate and sharply acuminate, the outer two- 
thirds as long as the longest, which slightly exceed the innermost. Sepals with 
blades resembling the inner bracts. Petals sharply acute or short-acuminate. 
Stamens 6, the anthers linear-subulate, acuminate, opening by a single oblique 
terminal-introrse pore. Ovary conk, 3-celled, the ovules two in each cell, super¬ 
posed. 

The name refers to the bracts which closely surround the head. 

Amphiphyllum rigidum Gleason, sp. nov. Foliorum vaginis anguste tri- 
angulari-ovatis apice acutis; laminis elongatis rigidis linearibus acutis pluri- 
costatis; scapis erectis glabris sicco angulatis superne complanatis paullum 
dilatatis; involucri folds ovatis acuminatis; bracteis oblongo-lanceolatis. 

Leaf-sheaths carinate, strongly folded, triangular-ovate, each half about 
13 mm. wide and at least 6 cm. long, tapering regularly to the acute tip; 
blades thick and rigid, narrowly linear, sharply acute, about 9-ribbed, 6-9 
mm. wide, about 9 dm. long; scapes at least 6 dm. high, strongly angled below 
when dry, flattened and expanded toward the top and 8 mm. wide at the apex; 
outer leaf of the involucre as much as 40 mm. long by 32 mm. wide, broadly 

1 Having already observed the single common species of this family at Mount 
Roraima, my interest was at once awakened on Mount Duida by the remarkable dif¬ 
ferentiation of these plants, to which we gave the name “strap-leaf.” The species first 
observed on Ridge 25, Stegolepis guianensis , appeared to be identical with that of 
Roraima. Nearby grew the very much larger Stegolepis pauciftora f with stouter leaf- 
bases and broader blades. This species, which was perhaps the most abundant and' 
widespread of them all, grew upon most of the crests and upper slopes of the plateau, 
.seeming to prefer moist or boggy spots. Stegolepis pun gens , first noted at Brocchinia 
Hills and Savanna Hills, and the narrow-leaved Stegolepis linearis have a peculiar prop¬ 
erty. While the glossy leaves of practically all members of the family reflect light 
strongly, in these two species the leaves reflect the blue of the sky like water does. My 
Indians, when cutting trail to High Point, reported on Ridge 16 a “grass with blue,' 
leaves.” The next evening they brought in a specimen of this plant (£„ linearis). Since 
the daylight had almost gone, the leaves appeared no less green than any others. It was 
not until later that I was able to observe the phenomenon'of reflection for myself. This 
narrow-leaved plant is rather scarce, being found only on Ridge 16 and Savanna Hills.' 
Another' interesting' species is Saxo-Fridericia regalis 7 with'leaves 5 meters in length, 
which I found only in Camp Woods at Savanna Hills. The plant is entirely'dependent' 
upon adjoining vegetation for the support of its unwieldy leaves. It was not flowering 
when discovered.—G.HJELT. 
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ovate, sharply acuminate, carinate on the back, veinless, its base covering 
nearly the whole head and its outer edges adjacent below; second leaf similar, 
ovate-lanceolate, 26 mm. long, 13 mm. wide; third leaf flat, oblong-lanceolate, 
21 mm. long, 7 mm. wide; flowers about 10, sessile, crowded on a flat recepta¬ 
cle, 21 mm. long before an thesis; bracts about 20, all erect, appressed only at 
base, oblong-lanceolate, sharply acuminate, the outermost 13 mm., the largest 
18 mm., the innermost 15 mm. long; flowers in the specimen not yet expanded, 
the claws of the sepals and petals and the filaments therefore not yet elongated 
(PL 25). 

In a swamp on the slopes of the Savanna Hills, 4400 ft., 780. Unfor¬ 
tunately our specimen does not show fully developed flowers so that 
measurements of the flower-parts have not been given. The characters 
observed are nevertheless sufficient to separate it from all other genera 
of the family, of which only eight others are known. Of these, only Saxo- 
Fridericia , Schoenocephalium , and Stegolepis have two or more ovules in 
each cell of the ovary. In the first of these three the two bracts of the 
involucre are connate into a sac surrounding the flowers and the anthers 
open by a longitudinal cleft; in the second the involucre is smaller, the 
bracts are obtuse, and the anthers open by two pores. In the third there 
is no involucre and the outermost bracts are greatly reduced in size. 
Stegolepis stands nearest to our genus, resembling it in vegetative habit 
and anthers. 

Saxo-Fridericia regalis Schomb. Savanna Hills, 4400 ft., 795; 
hitherto known only from high altitudes on Mount Roraima and from 
lower elevations in the sandstone region of British Guiana. Its leaves, 
which are only 30-35 mm. wide, attain a length of four meters, as evi¬ 
denced by the dry specimens, or of nearly five meters, according to the 
field notes of Mr. Tate. 

The genus Stegolepis has hitherto included three species, all endemic 
to the sandstone region of British Guiana, where the original species 
was first collected by Schomburgk at high altitudes on Mount Roraima. 
The other two are limited, so far as known, to the Kaieteur Savanna. 
Three others are now to be added from Mount Duida. The distinguishing 
characters of the six are shown in the following brief key: 

Flowers very numerous in a dense head, radiating in all directions from the summit 

of the scape. 

Leaf-sheaths obtuse, rounded or auriculate at the summit. 

ii Flowers, excluding the petals, 12-15 mm. long; scapes conspicuously flattened at 
summit.' S. guianensis Kl. 

Flowers, excluding the petals, 7-8 mm, long; scapes very slender, scarcely flat¬ 
tened S. fermginea Baker. 

narrowed to the summit ^ S.angustataGL 
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Flowers 1-10, the scape strongly flattened above, rounded at the summit, and bearing 

a solitary flower, or 2-10 flowers in a single row, radiating fanwise. 

Leaf-sheaths tapering gradually to the blade S. linearis Gh 

Leaf-sheaths broad, abruptly rounded to the summit. 

Flowers 1 or 2, as much as 17 mm. long excluding the corolla; bracts obtuse or 
subacute; leal-sheaths opaque, auricled at the summit S. pmdfiora GL 

Flowers 6-10, as much as 32 mm. long excluding the corolla; bracts sharply acu¬ 
minate; leaf-sheaths shining, rounded at the summit 5", pnngens Gl. 

Stegolepis guianensis Klotzsch. Crest of Ridge 25, alt. 6300 feet, 
with scape five feet high, 399. The specimen is referred here with some 
doubt, since the characteristic leaf-sheaths are not present. It has been 
known hitherto only from the summit and upper slopes of Mount Roraima. 

Stegolepis Mnearis Gleason, sp. nov. Foliis distichis dense confertis; vagi- 
nis adpressis anguste triangularibus ad apicem angustatis; laxninis linearibus 
elongatis crassis rigidis; scapis inferne gracilibus superne dilatis complanatis 
et ad laterem unum obscure carinatis; floribus 1-3 involucre nulla sessilibus; 
bracteis brunneis glabris adpressis induratis, extimis triangularibus, mediis 
obovato-oblongis, intimis oblongis, omnibus acutis; antheris linearibus apice 
poro unico introrso dehiscentibus; ovarii loculis 3-spermis. 

Leaves distichous, the basal sheaths crowded in a dense cylindric cluster 
3 cm. in diameter, 10-12 cm. long, 5 cm. wide at base, somewhat carinate, 
tapering regularly to the acute summit; blades exceedingly rigid and more or 
less twisted, narrowly linear, 6-8 mm. wide, 50-70 cm. long, 9-ribbed, nar¬ 
rowed above to an obtuse apex; scapes 40-80 cm. high, erect, slender and sub- 
terete below, gradually expanded and flattened near the summit and at the top 
3-10 mm. wide, depending on the number of flowers, the summit obscurely 
carinate on one side only; involucre none; flowers sessile, stoutly fusiform, 
10-12 min, long, 7 mm. in diameter; bracts about 20-25, arranged in 6 rows, 
the outermost triangular, 3 mm. long, the next broadly ovate, and successive 
bracts gradually elongating to as much as 9 mm. and obovate-oblong to oblong 
in shape, all closely appressed and acute; claw of the petals 7,mm. long, the 
blade broadly flabellate, about 20 mm. long and wide; filaments flat and 
scarious below, where they are adnate to the corolla, slender above, 11 mm. 
long at an thesis; anthers linear, acuminate, opening by a single subterminal 
introrse pore; ovary conic, 3-celled, with 3 ovules superposed in' each cell; 
style slender, 17 mm. long; stigma punctiform (PL 25). 

On Peak 15, 6700 ft., 574 (type); in a swamp on the slopes of the 
Savanna Hills, 4400 ft., 734 , 78L The description of the flower is from 
734, which alone displayed expanded flowers. 

Stegolepis pauciflora Gleason, sp. nov. Foliorum vaginls complicatis late 
ovatis apice auriculatis;. laminis late linearibus crebre venosulis; scapis elongar- 
tis glabris summo vk expansis, involucre nullo nisl bracteis 2 imfimis quanv 
vicinis parce majoribus; fioribus 1 vel 2, sessiHbas mediocribus; bracteis: in-. 
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:erne triangularibus usque intimis oblongo-lanceoiatis, omnibus viridibus aut 
stramineis adpressis obtusis vel subacutis; sepaiis basi longe unguiculatis 
laminis oblongo-lanceoiatis exsertis; petalis unguiculatis, laminis rotundis 
patulis; filamentis ad basin corollae adnatis scariosis; antheris subulatis poro 
terminale introrso dehiscentibus. 

Leaf-sheaths distichous and closely imbricated, 15 cm. long, carinate on 
the back, each half ovate-oblong, 6 cm. wide, somewhat narrowed above and 
ending in a broad rounded auricle prolonged 20-25 mm. above the base of the 
blade, the surface opaque and essentially veinless, the margin membranous or 
subscarious; blade about 70 cm. long, 25 mm. wide at base, increasing to 50 
mm. 15 cm. above the base, thence very gradually tapering to the obtuse 
tip, finely many-nerved; scapes about equaling the leaves in height, slender 
and somewhat bicarinate below, slightly expanded and flattened above, 5 mm. 
wide at the summit when 2-flowered; involucre none, but in 2-flowered heads 
the two lowest bracts are slightly larger than those immediately above them; 
flowers 1 or 2, sessile; bracts gradually changing from broadly triangular and 
3 mm. long at the base to oblong-lanceolate and 13 mm. long above, all obtuse 
or subacute; sepals exserted at anthesis, the oblong claw 8.5 mm. long, the 
oblong-lanceolate, spreading or reflexed blade 17 mm. long; petals yellow, 
spreading, the claw 10 mm. long, the rotund (?) blade 20 mm. long and wide; 
filaments thin and flat, 12 mm. long, adnate to the corolla at base; anthers 
linear-subulate, 10 mm. long, opening by a single terminal introrse pore (PL 
25). 

Summit of Ridge 22A, 1008, bearing 2-flowered heads (type); crest 
of Ridge 25, 6300 ft., 527 , the specimen consisting of the tops of 1-flowered 
scapes only. 

Stegolepis pungens Gleason, sp. nov. Foliorum vaginls complicatis late 
ovatis nitentibus superne rotundatis; laminis crassis rigidis late linearibus 
venosulis obtusis; scapis elongatis complanatis pluricostatis apice dilatatis ro¬ 
tundatis; involucro nullo nisi duabus cicatricibus linearibus; floribus 6-10 
sessilibus usque 32 mm. longis corolla delapsa; bracteis extimis ovato-triangu- 
laribus superioribus majoribus ovato-oblongis acutis intimis oblongo-lanceo- 
latis acuminatis, omnibus ferrugineis; sepaiis longe unguiculatis laminis exser¬ 
tis oblongo-lanceoiatis acuminatis; petalis unguiculatis laminis basi cuneatis; 
filamentis basi alte connatis in tubum ovarium cingentem partibus liberis 
scariosis; ovario stipitato conico-ovoideo acuto; stylo terete basi tumido. 

Leaf-sheaths coriaceous, smooth and shining, each half broadly ovate, 9 
cm. wide with membranous margins, veinless, rounded at the summit; leaf- 
blades thick, rigid, broadly linear, 20-25 mm. wide at the base, with maximum 
width of 65 mm. 15 cm. above the base, nearly 5 dm. long, obtuse, with 
numerous fine nerves; scapes as much as a meter high, flattened, many-costate, 
dilated at the top and ending in a rounded, almost semicircular tip ; involucre 
none* ^ of the scape is marked by two elongate, narrow, over- 
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lapping membranes 1 mm. wide; flowers 6-10, sessile, as much as 32 mm. long 
without the corolla; bracts brown, indurated, appressed at base, the tips 
slightly spreading, the lowest triangular, 5 mm. long, the upper changing to 
ovate-oblong and finally oblong-lanceolate, the uppermost 22 mm. long; claw 
of the sepals 12 mm. long, 3 mm. wide, the oblong-lanceolate acuminate blade 
13-14 mm. long; claw of the petals 10 mm. long, the base of the blade (now 
badly broken) broadly cuneate; filaments 10 mm. long, their broadened bases 
connate for 7~8 mm. into a tube surrounding the ovary, the short free portion 
flat and scarious; anthers fallen; ovary on a stout obconic dark brown stipe 
1.5 mm. long, itself stoutly ovoid, acute, 4 mm. long, marked with three longi¬ 
tudinal stripes, 3-celled, each cell with 6 or 8 ovules; style slender, 15 mm. long, 
minutely swollen at base; stigma punctiform; capsule loculicida (Pi. 21, 25). 

Savanna Hills, 4400 ft., 1043 (type, with corollas still persisting); 
Brocchinia Hills, 4500 ft., 591 (past bloom). On both specimens the full 
length of the sheath is not determinable; it is at least 14 cm. long. The 
four heads bear respectively 6, 7, 8, and 10 flowers. 

BROMELIACEAE 1 
Lowland species 

Brocchinia prismatica L. B. Smith, sp. nov. Metralis: Mils ad 40 cm. 
longis, laminis a vaginis vix distinctis, anguste triangularibus, involutis, 2-3 
cm, latis, lepidibus minutissimis obtectis, conspicue lacunosis; scapo erecto, 
vaginis foliaceis internodos superantibus obtecto; inflorescentia laxe bipinnata; 
bracteis primariis parvis, lanceolato-acuminatis; racemis gracilibus, ca. 20 
cm. longis, laxe multifloris; bracteis florigeris minutis, pedicellos subaequanti- 
bus; floribus erectis, in pedicellos sensim transeuntibus; sepalis 4.5 mm. longis; 
staminibus liberis; capsula circuitu elliptica, 1 cm. longa, bene triangulatim 
prismatica; seminibus utroque polo ala angusta auctis. 

Almost a meter high; leaves rosulate, 40 cm. long, scarcely any distinction 
between the blade and the sheath, blade narrowly triangular, involute, 2-3 
cm. wide, minutely appressed-lepidote, appearing glabrous to the naked eye, 
lower surface definitely lacunose: scape erect, slender, terete, glabrous, its 
bracts leaf-like and exceeding the internodes; inflorescence laxly bipinnate; 
primary bracts small, lance-acuminate, scarcely attaining the lowest flower 
of the raceme; racemes slender, about 20 cm. long, laxly many-flowered; 
floral bracts minute, about equaling the flower-pedicels; flowers erect, gradu¬ 
ally tapering below into the pedicels; sepals 4.5 mm. long; stamens free, 
shorter than the petals; capsule elliptical in outline, almost wholly inferior, 
I cm. long, strongly three-angled; seeds flat with a narrow wing at either end' 
(Fig. 3). 

Swampy ground, Grand Savanna, section 1, Esmeralda,' 28Ju„ This' 
species is quickly distinguished from the others of the genus by its broad 

1 By L. B. Smith. 
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strongly three-angled capsule. With B. reducta it shares the peculiar char¬ 
acter of lacunose leaves. 

Pit CAiRNi a mttda Bak. Rocky top of Esmeralda Ridge* Esmeralda, 
213; also in British and Dutch Guiana. 

Tillandsia ALOIBOLL4 Hook. On rocks and trees, summit of Esmeralda 
Ridge, 228; ranging from southern Florida and the West Indies to Panama 
and the coasts of Colombia, Venezuela, and the Guianas, usually near 
sea-level. 

Species of Mount Duida 

Brocchinia reducta Bak. Moist slopes of Savanna Hills, 4400 ft., 
846} 


The following which consist of leaves only undoubtedly belong here 
because of the rounded-apiculate summit and lacunose surface; summit 
of Peak 7, 7100 ft., 618; Central Camp, 4800 ft., 576a; ridge northwest of 
Vegas Brook, 4400 ft., 569. 




1—4. Tillandsia duidae . 1 . Flower. 2. Sepal. 3. Petal and stamens. 4. Pistil. All 
natural size. 


5 8. Brocchinia prismatica . 5. Flower. 6. Cross-section of ovary. 7. Seed. 8. Sum¬ 
mit of flower, X5; all others natural size. 

9, 10. Naim duidae. 9. Abaxial view of sepals, natural size. 10. Section of leaf, X5. 
11, 12. Nana brachyphylla. 11 . Abasial view of flower, natural size. 12. Section 
of leaf, X5. 

13. Floral diagram of Navia duidae and N. brachyphylla . 


Navia duidae L. B. Smith, sp. nov. Bene caulescens, ad 9 cm. alta; folixs 
angustissime linearibus, 9 cm. longis, 3 mm. latis, remote minuteque spinulo¬ 
sis, subtus cinereo-lepidotis; inflorescentia simplici, capituliformi, in foliorum 

1 Brocchinia reducta frequents boggy spots on slopes where the soil as a rule is thin. 
It was common at Brocchinia hills, in wet places on Savana Hills, and locally nearer the 
precipices. Another species of Brocchinia , besides occupying the Bromelia zone on the 
cr^st slopes of Ridge 25, formed much of the lush moist undergrowth in the Valley 
Head woods, at Central Camp, and in the moist wooded parts of Savana Hills. It may 
thought of as occupying the bottoms of most of the valleys and depressions of the 
plateau. Its flowering stems are considerably higher than a man.—G. H. H, T. 
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centro nidulante; sepalis liberis, ovatis, acutis, carinatls, bene coxnplanatis, 
membranacels, 12 mm. longis; petalis albis (ex cl. G. H. H. Tate), quam sepala 
multo longioribus, laminis latis; staminibus styloque exsertis (?), ovario an¬ 
guste ovoideo, supero. 

Strongly caulescent, 9 cm. high; leaves crowded along the stem and stiffly 
spreading, 9 cm. long, sheaths submembranous, almost orbicular, blades nar¬ 
rowly linear, acuminate, pungent, 3 mm. wide, finely and remotely serrate, 
the teeth less than 0.5 mm. long and fully 2 mm. apart, glabrous above, cinere- 
ous-lepidote below; inflorescence simple, capitate, sessile at the end of the 
stem and obscured by the top leaves; sepals free, ovate, acute, keeled, strongly 
compressed, membranaceous, 12 mm. long, both the posterior overlapping the 
anterior; petals white (acc. to G. H. H. Tate), much longer than the sepals, 
their blades broad and probably spreading; stamens and styles exserted (diffi¬ 
cult to be certain as the flowers are soft and preserve badly), ovary slenderly 
ovoid, superior (Fig. 3). 

Crest or slope of Ridge 25, 5500-6300 ft., 404 . 

The following specimen, though sterile and with somewhat narrower 
leaves, apparently belongs here; Agiiita, slopes of Mt. Duida, 3100 ft., 936. 

Navia brachyphyllaL. B. Smith, sp. nov. Cauiibus 3-6 dm. longis, quaqua- 
verse denseque foliosis; foliis rigidis; vaginis parvis, paliide brunneis, sub- 
scariosis, dissite minuteque iepidotis; laminis anguste triangularibus, 5 cm. 
longis, 4.5 mm. latis, viridibus, margine atro-brunneis, dense minuteque denti- 
culatis, supra glabris, subtus minute peradpresseque Iepidotis mox glabris; 
infiorescentia dense capituliforme, in foliorum centro nidulante, 1 cm. diame- 
tro metienti; bracteis florigeris anguste lanceolatis, acutis, 12 mm. longis, 
xnexnbranaceis, paliide brunneis, apice minute brunneo-lepidotis; fiorlbus 
breviter crasseque pedicellatis; sepalis anguste lanceolatis, acutis, bracteis 
valde similibus, 10-11 mm. longis, apice minute dissiteque brunneo-lepidotis; 
petalis flavis, ad 18 mm. longis, basin versus in tubum connatis, lamina obo- 
vata. 

Stems 3-6 dm. long; leaves densely many-ranked, rigid; their sheaths 
small, pale brown, sparsely fine-lepidote, subscarious; blades narrowly triangu¬ 
lar, 5 cm. long, 4.5 mm. wide, green with a dark brown margin, densely and 
minutely denticulate, glabrous above, minutely appressed-lepidote below, soon 
becoming glabrous; inflorescence densely capituliform, immersed in the center 
of the terminal leaf-rosette, 1 cm. in diameter; floral bracts narrowly lanceo¬ 
late, acute, 12 mm. long, membranaceous, pale brown, minutely brown-lepi- 
dote at apex; flowers with short stout pedicels; sepals narrowly lanceolate, 
acute, almost exactly like the floral bracts in appearance, 10-11 mm. long, 
sparsely and finely brown-lepidote at apex, the two lateral sepals strongly con- 
duplicate and'enclosing the nearly fiat abaxial sepal; petals yellow, up to 18 
mm. long, connate into a tube below, blade obovate; style': and/stamens in¬ 
cluded (Fig. 3). ' .'T 



340 


BULLETIN OF THE TQRREY CLUB 


[VOL. 58 


Ridge northwest of Vegas Brook, 4400 ft., 571. 

A brief summary of the genus Navia will indicate the position of the 
two new species here proposed: 

Inflorescence paniculate, with a distinct scape N. caulescens . 

Inflorescence capituliforxn, sunk in the center of the terminal leaf-rosette. 

Leaves 12-15 mm. broad; acaulescent: sepals 19 mm. long N. angustijolia. 

Leaves not over 6 mm, broad; caulescent or acaulescent; sepals not over 12 mm. long. 

Leaf-blades entire except for a few rudimentary teeth near the base N. GleasoniL 

Leaf-blades evenly spinulose-denticulate. 

Leaf-blades remotely spinulose N. duidae. 

Leaf-blades densely spinulose. 

Plant aculescent or nearly so; sepals glabrous N. acaulis . 

Plant long-caulescent; sepals lepidote N.brachyphylla. 

Pitcairnia nuda Bak. The following which consist of leaves only 
probably belong here: crest of the Savanna Hills, 4400 ft., 857; crest of 
Ridge 23|, 6000 ft., 575c. 

Tillandsia (§ Allardtia) duidae L. B. Smith, sp. nov. Certe metralis vel 
ultra: folks lingulatis, apice breviter acutis, ad 40 cm. longls, super vaginam 
anguste ellipticam 4 cm. latis, lepidibus minutissimis obtectis; scapo ignoto; 
inflorescentia laxe tripinnata, 30 cm. longa; axi leviter flexuoso, angulato, 
glabro; bracteis primariis ovato-acutis, patentibus, rubris, quam ramos axil- 
lares 1-2-spicatos multo brevioribus; spicis dense6-12-fioris,lineari-lanceolatis, 
ad 7 cm. longis, 15 mm. latis (statu fiorifero), vix complanatis; rachide gla¬ 
bra, angulata, leviter geniculata; bracteis glabris, subcoriaceis, carinatis, ner- 
vatis, ad 20 mm. longis, sepala superantibus; sepalis liberis, oblongo-lanceola- 
tis, acutis, carinatis, nervatis, glabris; petalis quam sepala 5 mm. longioribus, 
laminis angustis; staminis inclusis, stylum subaequantibus. 

At least a meter high: leaves ligulate, abruptly acute, 40 cm. long, 4 cm. 
wide above the narrowly elliptic sheath, green, minutely appressed-lepidote, 
appearing glabrous; scape not known; inflorescence laxly tripinnate, 30 cm. 
long; axis slightly flexuous, angled, glabrous; primary bracts ovate-acute, 
spreading, subcoriaceous, red, about half as long as the axillary branches of 1-2 
spikes;spikes densely 6-12-flowered, linear-lanceolate, 7 cm. long, 15 mm. wide 
(before the capsules spread the bracts), scarcely compressed at all; rachis 
glabrous, angled, slightly geniculate; floral bracts glabrous, subcoriaceous, 
keeled, nerved, 20 mm. long, exceeding the sepals; sepals free, oblong-lanceo¬ 
late, acute, keeled, nerved, glabrous; petals 5 mm. longer than the sepals, blade 
narrow; stamens included, about equaling the slender style (Fig. 3; PL 26). 

Slopes of Ridge 25, 5500-6000 ft. 437. It is suggestive of T. elatqBok. 
in the general form of leaves and inflorescence, but the sepals are free and 
the spikes are scarcely if at all compressed. 

Tillandsia Fendleri (Bak.) Mez. Epiphytic, crest of Ridge 25, 6300 
ft., 520; formerly known from Cuba (fide Harms), Haiti, and northern 
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Venezuela. The Duida specimen is stunted and not altogether typical, 
a result possibly of the high altitude at which it grew. 

Tillandsia micrantha Bak. Laterite Valley, Savanna Hills, 4400 
ft., 782; formerly known from Trinidad and the Island of Margarita off 
the coast of Venezuela. 

Tillandsia Turneri Bak. Summit of Peak 7, 7100 ft., 1046; known 
also from Mt. Roraima in British Guiana and the Andes of Colombia. 
No. 608 from the same locality but consisting of leaves only probably be¬ 
longs to this species also. 

COMMELINACEAE 

Lowland species 

Dichorisandra hexandra (Aubl.) Kuntze. Left bank of the Rio 
Casiquiare at Quemapure, 168; widely distributed in tropical South 
America. 

PONTEDEBIACEAE 

Lowland species 

Piarqptjs crassipes (Mart.) Britt. Floating at edge of the river, Esme¬ 
ralda, 307; common in quiet waters throughout the American tropics. 


LXLXACEAE 
Lowland species 

Smilax Benthamiana A. DC. Rocky top of Esmeralda Ridge, 200; 
hitherto known only from the original collection by Spruce along the Rio 
Negro. 

Species of Mount Duida 

Smilax eloribtjnda Kunth. Hillsides and flat ground at Central 
Camp, 4800 ft., sterile, 541; a vine with immature fruit on Agiiita Slope, 
4000 ft., 869 . The species is also distributed through the Andes at moderate 
altitudes from Colombia to Peru. 

Toeieldia Schomburgkiana Oliver. On rocks in stream-bed' at 
Central Camp, flowers green, 4800 ft., 546; Cano Sapo, 6300 ft., 690; 
summit of Peak 7, 7100 ft., 655; previously known only from high altitudes 
on Mount Roraima. 


VELLOZIACEAE 
Species of Mount Duida 

Barbacenia Alexanbrinae Schomb, Dry ridge tops, Savanna Hills,, 
4400 ft,, 801. Schomburgk is apparently the only botanist who has hitherto 
observed this remarkable plant in the field. Sterile; plants: were found by, 
him on the Humirida Mountains, just south dhltbiaitna, and fertile plants 1 ';' 



342 


BULLETIN OB THE TOEREY CLUB 


|VOL. 58 


were collected later near the source of the Caroni. It probably occurs in 
isolated patches in suitable habitats throughout this sandstone range of 
mountains. 1 

DIOSCOREACEAE 

Lowland species 

Dioscokea megacarpa Gleason. Santa Isabel, on the Rio Negro, 
northern Brazil, 1053; also known from the Guianas and the northern 
Amazon region. 

MUSACEAE 

Species of Mount Duida 

Heliconia glauca Poit. Slopes of the mountain at Agiiita, 3100 ft., 
900. The species is distributed from northern Brazil to the Caribbean Sea. 

ZINGIBERACEAE 

Lowland species 

Cosxus cylindricus Jacq. In forest, Santa Isabel, northern Brazil, 
79; perhaps the commonest species of the genus, widely distributed 
through tropical South America and the West Indies. 

Renealmia (?) exaltata L. f. Preguisa, on the Rio Negro, northern 
Brazil, 144 . 

Renealmia eloribunda K. Schum. Caxoeira San Sebastian, on the 
Rio Casiquiare, Venezuela, 152. The two specimens of this genus are both 
without leaves and can not be identified satisfactorily. 

CANMACEAE 

Lowland species 

Ganna coccinea Mill. Buena Vista, on the Rio Casiquiare, Venezuela, 
155. This is the commonest species of Canna in northern South America 
and ranges from Bolivia to the West Indies. 

MARANTACEAE 

Lowland species 

Ischnosiphon leucophaeus (Poepp. & EndL) Koern. Mouth of the 
Casiquiare Canal on the Colombian side, 1003; New Savanna at Esmer¬ 
alda, 952; known only from this general region. 

1 The only specimens seen of this oddly branching plant were growing at Savana 
Hills. On the crest of the ridge, plants were scattered sparsely among the bushes or in 
the open. Strangely a few flood-tom specimens were also noted in the rocks in the bed 
./'of The largest individuals observed were about six feet high.—G. 

H.H.T. 
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BURMANNX4CEAE 
Lowland species 

Burmannia bicolor Mart, East Swamp at Esmeralda, 264; distrib¬ 
uted from Brazil to the West Indies. 

Burmaimia bracteosa Gleason, sp. nov. B. capUaiae affinis: foliis basalibus 
nuliis, caulixiis anguste ovatis; caulibus gracilibus cymis dichotomis multifloris; 
bracteis oblongis patulis vel recurvatis; floribus confertis secundis brevissime 
pedicellatis; ovario et corollae tubo triangulate non ala to, lobis erectis triangu- 
laribus marginibus infiexis conniventibus: filamentis brevissimis reflexis. 

Stems very slender, leafless below, 15-25 cm. tall, with about four nar¬ 
rowly ovate appressed scales 2-3 mm. long, the upper one of which occasion¬ 
ally subtends a much reduced flowering branch; cyme bifurcate, its branches 
straight, ascending, 10-15 mm. long, bearing as many as 13 flowers; flowers 
sessile, crowded, strictly secund, bracteate; bracts narrowly oblong, 2 mm. 
long, 0.8 mm. wide, sharply acute, strongly folded down the midvein, borne 
on the upper side of the rachis and conspicuously spreading or recurved to 
the outside; ovary at an thesis 2.3 mm. long, obpyraraidal, sharply 3-angled; 
3-celled with axile placentae; perianth-tube triangular, not winged or ex¬ 
panded above, 2.7 mm. long; perianth-lobes 3, broadly ovate, 0.8 mm. long, 
erect, sharply acute, the margins inflexed above and connivent to form a 
cucullate tip; filaments very short, reflexed, with the acuminate connective 
0.6 mm. long; anthers 0.6 mm. wide, of which the triangular-ovoid thecae 
and the transverse connective each measure 0.2 mm. (PI. 24, fig. 2). 

Growing in the East Swamp at Esmeralda, 268. in part. It is closely 
related to B. capitata (Walt.) Mart., the two being the only species with 
wingless perianth and erect or connivent perianth-lobes. Our species is 
characterized by its longer inflorescence, its conspicuous spreading bracts, 
and its sessile flowers. 

Burmannia capitata (Walt.) Mart. East Swamp at Esmeralda, 268 , 
in part; a widely distributed species, extending from the southern United 
States to Brazil (PL 24, fig. 2). 

Species of Mount Duida 

Burmannia foliosa Gleason, sp. nov. Caule erecto simplice ad dimidium 
folioso superne bracteoso; foliis late linearibus caulem vaginantibus; bracteis 
adpressis; floribus in racema capituliforme dense aggregatis breviter pedicella¬ 
tis; bracteis obovato-oblongis quam floribus brevioribus; hypanthio obconico 
triquetro, angulo infero subalato; perigonii tubo non ampliato, segmentis ex- 
terioribus late ovatis ad anthesin irregulariter bilobis quam interioribus dupla 
vel ultra longioribus, interioribus quadrato-obovatis truncatis margine dense 
pubescentibus 1 ; staminibus sessilibus, connective apice rotundato hast breviter 
prolongato truncate, thecis reniformibus; stigmatibus 3 ovoideis divaricatis. 
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Stems herbaceous, simple, erect, 1-3 dm. high, densely leafy on the basal 
third or half, bracteate above; leaves sessile, broadly linear, 3-6 cm. long, 6-8 
mm. wide, strongly sheathing and appressed at the amplexicaul base, spread¬ 
ing above, acute and glandular-callous at the apex, 5~7-nerved; bracts ap¬ 
pressed, lanceolate, amplexicaul, 1-2 cm. long, acuminate to the glandular 
tip, much shorter than the internodes; flowers numerous, closely aggregated 
in a dense head-like raceme 1 cm. in diameter, apparently blue; bracts very 
thin, sessile, obovate-oblong, 5 mm. long, 2 mm. wide, obtuse or subacute 
and minutely erose near the summit, obscurely 1-3-nerved; pedicels 3-angled, 
nearly 2 mm. long; hypanthium obpyramidal, 3-angled, the lower angle sub- 
alate, 2.5 mm. long; perianth-tube not expanded, 1,5 mm. long; sepals broadly 
ovate, 1.3 mm. long and wide, obtuse, the tip shallowly 2-lobed at an thesis; 
petals quadrate-obovate, truncate, 0.5 mm. long and wide, minutely pubescent 
on the margin, the central portion convex toward the inside, their margins 
continued laterally at the base into a membrane adnate to the sepals, forming 
6 minute sacs; stamens 3, sessile; connective ellipsoid. 0.5 mm. long, rounded 
above, truncate below; thecae lateral, reniform; style stout, 1.5 mm. long; 
stigmas 3, fleshy, rounded, and spreading; ovary inferior, 3-celled; ovules very 
numerous, on axial placentae. 

Summit of Peak 7, 7100 ft., 630 (type); at Cano Sapo, 6200 ft., 598. 
This new Burmannia, remarkable ior its leafy stems, is related to B . 
Kalbreyeri Oliver and B . polygaloides ScMtr., which are similarly leafy. 
The former, from Colombia, is differentiated by its much longer leaves, 
loose open racems, acute sepals, and minute linear-lanceolate petals. 
The latter resembles ours in its inflorescence and obtuse petals, but has 
much smaller and narrower leaves, linear-lanceolate bracts, and acuminate 
sepals. 

(<Continued in ike June issue) 




















FIG. 2. EDGE OF THE CLIFFS AT PEAK 7. SUMMIT OF MOUNT DU IDA 

















FIG. 2 VIEW TO THE EAST ACROSS THE SAVANNA HILLS. SUMMIT OF MOUNT DU IDA, 
TO MOUNT MARAHUACA IN THE DISTANCE 
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FIG. 1 CANO NEGRO, NEAR CENTER OF THE PLATEAU. FIG. 2. TRAIL THROUGH A MORE OPEN PART OF THE 
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Botanical results of the Tyler-Duida Expedition 
EL A. Gleason 

(Continued from the' May issue) 

ORCHIDACEAE 1 

Lowland species 

Genus ? Swampy ground, Grand Savanna, Esmeralda, 293, flowers yel¬ 
low. This collection represents what appears to be a new genus allied to 
the Pogonieae, but only the powdery remnants of the pollinia are present, 
so the erection of a new concept is impossible. 

Epistephium PARViELORtnr Lindl. New Savanna, Esmeralda, 954, 
terrestrial, 4 ft. high, flowers pink and purple; Tree Savannas, Esmeralda, 
320, terrestrial, 3 ft. tall, flowers purple. The poor flowers make this last 
determination only probable. The species extends from the island of 
Trinidad to British Guiana and Brazil. 

Sobralia liliastrtjm Lindl. On Esmeralda Ridge, among rocks, 183, 
187, flowers white with yellow lip; widespread in British Guiana and 
Brazil. 

Epidendrum variegatum Hook. Middle Camp, Esmeralda, 958, 
epiphytic, flowers small, yellowish white, spotted with brown. A wide¬ 
spread species extending from the West Indies, Costa Rica, and Panama 
through northern South America to Ecuador, Peru, and Brazil. 

Cattleya violacea Rolfe. Fish Creek, Esmeralda, 961. This species 
extends from Venezuela through British Guiana to Peru and Brazil. 

Brassavola sp. (sterile) Epiphytic on trees, Camanaos, Rio Negro, 
northern Brazil, 118. 

Species of Mount Duida 

Genus? Moist slopes of Savanna Hills, 4400 ft., 736. This collection 
seems to belong to the same unknown genus as was cited in the list of the 
lowland orchids, and is not defined for similar reasons. It is apparently a 
second species of this genus and is markedly larger throughout than the 
lowland plant. 

Epistephium sp. (immature buds) Moist slopes of Savanna Hills, 4400 
ft., 749; stem 4 ft. high, leaves shining, flowers pink. 

Elleantbtus sp. (flowers poor) Crest of Ridge 25,6300 ft., 455; slender, 
scandent, leaves grass-like, flowers small, pink.;) tig blanching ihai»it 
of this spedes recalls the Costa Rican E. Toniuzii Schltr. 

1 By Oakes Ames and Charles Schweiafarth. 

(The Bulletin por Max (58: 277-344) was issued 21 November 1931.] 

' * 
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Elleanthus sp. (sterile) Central Camp, 4800 ft., 581. The plant has 
a strongly fractiflex racliis and appears altogether similar to the Central 
American E. laxus Schltr. 

Sobralll sp. (sterile) Camp Woods, Savanna Hills, 4400 ft., 841; 
terrestrial, 5 ft. high. 

Sobralia sp. ? (sterile) Camp Woods, Savanna Hills, 4400 ft., 842, 
epiphytic and terrestrial. 

Stelis sp. (sterile) Flat near stream at Central Camp, 4800 ft., 545; 
on tree trunk. A little plant recalling the Central American S. parvula 
Lindl. 

Stelis sp. Laterite Valley, Savanna Hills, 4400 ft., 838; flowers yellow. 
Apparently this species is allied to S . argentata Lindl., but is smaller 
throughout, and has yellow, instead of green and rose flowers. The flowers 
are insufficient for diagnostic purposes. 

Pleurothallis sp. ? (sterile) Camp Woods, Savanna Hills, 4400 ft., 
848. This collection may represent a Restrepia. 

Pleurothallis sp., probably (sterile). Camp Woods, Savanna Hills, 
4400 ft., 1051. 

Pleurothallis sp. ? (sterile) Laterite Valley, Savanna Hills, 4400 
ft., 764. This species may be referable to Stelis or Physosiphon. It re¬ 
sembles some forms of Pleurothallis velaticaulis Relchb. f. 

Pleurothallis sp., aff. P. hamosa Barb. Rodr. Epiphytic in woods, 
Savanna Hills, 4400 ft., 823. The single flower found is old and imperfect. 

Pleurothallis sp. or Lepanthes sp. (sterile) Camp Woods, Savanna 
Hills, 4400 ft., 851; epiphytic. This collection probably represents a 
Pleurothallis , section Lepanthiformes. 

Pleurothallis roraimensis Rolfe. On tree trunks, slopes of Ridge 25, 
4500-6000 ft., 446; Central Camp, 4800 ft., 1021. This minute plant ap¬ 
pears to be recorded only from Mount Roraima. 

Pleurothallis stenocarbium Schltr. Desfiladero, 6000 ft., 717; 
epiphytic, leaf tinted red. A near ally of this plant is the Guatemalan P. 
pansamalae Schltr. The species has been recorded only from Mount 
Roraima. 

Pleurothallis unilateralis Cogn. Epiphytic in woods, Savanna 
Hills, 4400 ft, 825. Heretofore the range of this Lepanthiform Pleuro¬ 
thallis was limited to Brazil. 

Lepanthes duidensis A. &. S., sp. nov. Herba minuta, caespitosa. Caules 
filiformes, paucivaginati vaginis inconspicue scabridis. Folium slngulum, eree- 
lum, oyatum, acutum, marginatum. Infiorescentiae singulae vel duae, quam 
folium multo hreviores, pauciflorae. Flores parvi, in sleep membranacei. Sepala 
ovata, glabra, uninervia, lateralia obliqua. Petala transverse oblonga, lateribus 



1931] 


GLEASON: THE TYLER-DTIDA EXPEDITION 


347 


rotundatis. Labellum obscure trilobatuxn, lobis lateralibus conspicuis et colum- 
nam multo superauilbus, lobo intermedio minutissimo. 

Epiphytic, very small, caespitose, up to 3.2 cm. high to the tip of the 
erect leaf. Roots fibrous, filiform, flexuous. Stems filiform, when mature up to 2 
cm. long, closely invested by 4 to 6 tubular sheaths which are minutely 
scabrous on the longitudinal ribs and have ovate spreading dilate mouths. 
Leaf elliptic-ovate to broadly ovate, 7.5-13.5 mm. long, 5-9 mm. wide, acute 
or minutely tridenticulate at the apex, cuneate or (in the dried condition) 
more generally rounded at the shortly petioled base, margined. Inflorescences 
very short, apparently 2-4-flowered. Flowers small, perianth spreading. Sepals 
ovate, acute, 1-nerved. Dorsal sepal 2.2 mm. long. Lateral sepals oblique, ob¬ 
tusely acute, connate shortly above the base, 1.9 mm. long. Petals transversely 
cuneate-oblong, apex shallowly retuse and apicixiate, 0.9 mm. long, about 2 
mm. wide, lobes broadly rounded with the posterior lobe somewhat larger, 
disc minutely pubescent. Labellum 3-lobed; lateral lobes narrowly and very 
obliquely dolabriform, with a longitudinal keel parallel to the outer edge, 
pubescent, about 1 mm. wide along the outer margin: middle lobe minute, 
round-ovate, concave, pilose on the under surface. Column markedly shorter 
than the lateral lobes of the labellum. 

Epiphytic in woods, Savanna Hills, 4400 ft., 824 (duplicate type in 
Herbarium of Oakes Ames no. 35345); flowers red or white. 

Lepanthes duidensis has three rather close allies in Colombia. It is 
apparently nearest to L. Sc knitter i Schltr., but differs in having broader 
leaves which are rounded at base in the dried specimen, broader petals, and 
relatively shorter column. While outwardly very similar' to L. marginata 
Schltr., It varies in having smooth-margined 1-nerved sepals and a dis¬ 
similar lip. It is distinct from L. Wageneri Reichb. f., another of its allies, 
in its broadly ovate, not orbicular, leaves w T hich are green on both sides, In 
having flowers of a different color, and in the dissimilar petals. 

Octqmerla sp., probably (sterile). Camp Woods, Savanna Hills, 4400 
ft., 847; epiphytic. 

Octomeria sp., probably (sterile and fruiting). Cano Sapo, 6300 ft, 
689; epiphytic. 

Octomeria sp., probably. Near summit of Peak 7, 7050 ft., 670; epi¬ 
phytic, flowers dull pinkish or rose. This plant lacks the diagnostic pol- 
linia, but is most probably a representative' of this genus. It Is remarkable, 
however, In having several of its stems terminated by two subopposite 
leaves. It is perhaps most nearly related to O. iriieniata Lindt and O. 
colotnbiana .Schltr., but with very dissimilar lip. 

Octomeria sp., probably. Flat near stream at, Central Camp, 4800 ft, 
S43; epiphytic on tree-trunk. This plant Is undoubtedly nonspecific with 
The foregoing plant, no. 670 1 judging by the appearance, and floral struc- 



348 


BULLETIN OF THE TORREY CLUB 


(VOL. 58 


ture. In general it represents a more advanced stage of development, 
but the one bud present showed only six pollinia! 

Octomerxa sp., probably. Slopes and flats at Central Camp, 4800 ft., 
554; on tree-trunks. All the plants of this very small species have well 
developed ovaries. In the flowers examined the pollinia were missing. 
However, this collection doubtless represents an Octomeria of the section 
Tereiifoliae. 

Erachionidium longicaudatum A. &. S., sp. nov. Herba pusilla, epiphy- 
tica. Radices crassae. Rhizoma prorepens, vaginis tubulatis caudatis dense ves- 
titum. Caules minuti, monophylli. Folium ellipticum, apiculatum, subtus ru- 
brum. Pedunculi singuli, folia superantes, filiformes. Flos parvus. Perianth!! 
segmenta ovata cum longis caudis, in medio ciliolata. Labellum valde sig- 
moideum, parte inferiore convexa pubescente, parte apicale triangulare, acuta, 
concava. Gynostemium crassum. 

Plant very small but with stout glabrous roots. Rhizome creeping, con¬ 
cealed by approximate or imbricating tubular sheaths with conspicuous 
spreading long-acuminate or caudate apices. Stems minute, monophyllous, 
entirely concealed by 2 imbricating tubular sheaths with abruptly long-acumi¬ 
nate or caudate tips. Leaf elliptic, spreading, 7.5-11.5 mm. long, about 3.5-4 
mm. wide, rigid, apiculate, coriaceous, very shortly petioled. Peduncle solitary 
1-flowered, much exceeding the leaf, 1.5-1.6 cm. long, filiform, provided above 
the middle with a single loose tubular abruptly caudate sheath. Ovary clothed 
at base with a similar infundibuliform sheath. Flower small. Perianth-seg¬ 
ments caudate, ciliolate in the middle of each side. Dorsal sepal ovate with 
long caudate apex, 9.5-9.8 mm. long, 3-3.4 mm. wide near the base, 3-nerved. 
Lateral sepals connate nearly to the apex, lamina very similar to the dorsal 
sepal but a little broader, 3.2-4 mm. wide, 5-nerved with 2 long prominent 
nerves. Petals lanceolate-ovate with long caudate apex, 8.2-8.7 mm. long, 
about 2 mm. wide, slightly oblique. Labellum minute, closely sigmoid in natu¬ 
ral position, entire and lanceolate-oblong when forcibly spread out; basal por¬ 
tion quadrate, convex, pubescent, 3-nerved, terminating in a fleshy trans¬ 
verse obscurely bilobed callus; terminal third concave with triangular acute 
upturned apex, lower margins fleshy-thickened. Column stout with dentiform 
erect arms. 

Valley between Peaks 7 and 16, 6500 ft., 682; small, epiphytic, cap¬ 
sules red, leaves red beneath. Erachionidium longicaudaium is apparently 
most nearly allied to B. paruum Cogn. but differs in its distinctive lip. The 
description is drawn from a small specimen with flowers in an advanced 
state of development. The specific name is in allusion to the sheaths, 
'/bracts, sepals, and petals. 

■4 Sc aphyglottis sp. ? (sterile) Epiphytic in woods, Savanna HiUs, 4400 
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ft., 832 . This collection has a somewhat similar aspect to Scaphyglottis 
grandiflom A. & S„, but has much longer stems. 

Scaphyglottis grancMora A. &. S., sp. nov. Herba patula, caespitosa ut 
videtur. Caules superposlti, cylindracei, in sicco tenues, in apice bifoliati, 
parte inferiore vaginls binis foliigeris arete inclusa. Folia linear la, sessllia, In 
apice oblique bilobata. Inflorescentiae perbreves, axillares. Flos pro genere 
magnus. Sepalum dorsale ellipticum vel elliptico-lanceolatum. Sepalia lateralia 
lanceolata vel ovato-lanceolata, mentum conspicuum formantla. Petala 
oblique elliptico-lanceolata. Labellum In positu naturale arcuato-reflexum, e 
basi cuneata obovato-oblongum, in apice late rotundatum vel leviter biloba- 
tum. Gynostemium prope apicem bialatum. 

Plant spreading, caespitose, 19 cm. or more tall. Roots fibrous, fiexuous, 
glabrous, branching, commonly springing from each mature node. Stems super¬ 
posed, slender, cylindric, striate-plurisulcate in the dried specimen, diphyllous 
at the apex, the lower part closely enveloped by 2 tubular Imbricating leaf- 
sheaths, sometimes as many as 9 stems Issuing from a single node. Leaves 
linear, spreading, up to 14.2 cm. long and 5 mm. wide, obliquely bilobed and 
apiculate at the tip, sessile, the mid-nerve sulcate above and carinate beneath 
in the dried specimen. Inflorescence apparently 1-flowered, the pedicellate 
ovary Issuing from several scarious imbricated lanceolate bracts. Dorsal sepal 
elliptic to elliptic-lanceolate, 9.6-13.9 mm. long, 4.2 mm. wide, acute or 
obtuse at the more or less cucullate apex, prominently 5-nerved, often with 
shorter supplementary nerves. Lateral sepals lanceolate to ovate-lanceolate, 
oblique, otherwise closely similar to the dorsal sepal. Petals oblong-lanceolate, 
to elliptic-lanceolate, oblique, 10-13.1 mm. long, 3.1-3.5 mm. wide, acute, 
with 3 conspicuous nerves. Labellum arcuate-reflexed in natural position, when 
forcibly extended obovate-oblong with a thickened cuneate base, 1.28-1.6 cm,, 
long, 7.2-7.7 mm. wide across the slightly broader apical portion, very broadly 
rounded or shallowly bilobed at the apex, the margins undulate and minutely 
crenulate; disc fleshy-thickened through the center, the thickening diminish¬ 
ing toward the apex. Column slightly arcuate, 7.2 to nearly 9 mm. tall at the 
back, provided near the apex with a pair of round-triangular wings; foot short, 
dilated, forming with the sepals a conspicuous mentum. Poliinla 4, complanate- 
semiorbicular. 

Agiiita, 3800 ft., 923 (duplicate type in Herbarium of Oakes Ames no. 
35347). Scaphyglottis grandiflora Is related to S . violacea LindL, but has 
larger flowers, dissimilar lip, and round-auricled column. 

Hexisea bidentata LindL On rocks, crest of First Ridge, 4500 ft., 
864; flowers flame-colored. The range of this species, as formerly known, 
extends from Nicaragua {fide R. Schlechter), Costa.Rica.and,Panama to 
'Colombia. 

Jacquiniella globosa (Jacq.) Schltr, Epiphytic ah Agiiita, 3100' ft., 
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939. This widespread little plant extends from Mexico, Guatemala and 
Nicaragua ( fide R. ScHechter), Costa Rica, and the West Indies to Mount 
Roramia and Brazil. 

Epidendrum sp. Laterite Valley, Savanna Hills, 4400 ft., 840. This 
very small plant is allied to E . goniorhachis Schltr., but has a single flower 
too old for diagnosis. 

Epidendrum carnosum Lindl. Crest of Ridge 25, 6300 ft., 471 , the 
entire plant yellow-green, stems 4 ft. tall, erect; moist slopes of Savanna 
Hills, 4400 ft., 735; summit of Peak 7, 7100 ft., 636. This variable species 
occurs widely in Brazil but appears to be unrecorded elsewhere. 

Epidendrum Imthurnii Ridl. Near summit of Peak 7, 7050 ft., 667, 
terrestrial, flowers small, greenish yellow. Formerly this plant was re¬ 
corded only from Mount Roraima. 

Epidendrum inconstans Ames, nom. nov. Epidendrum Lindenii Lindl. 
Bot. Reg. 31, Misc. 48, no. 59. 1845. Not Epidendrum Lindenii Lindl. Ann. 
Mag. Nat. Hist. 12:397.1843. 

Crest of Ridge 25, 6300 ft., 472, stems erect, 3 ft. tall, flowers delicate, 
pink; same locality, 473, 1027; summit of Peak 7, 7100 ft., 646, 652 . The 
specific name Lindenii was first used for a plant which was subsequently 
described by Lindley as Epidendrum falias (Cf. Orch. Linden. 9. 1846). 
Therefore a new name is needed for the more recently described E. Lin¬ 
denii. So we propose the name E. inconstans to represent this variable 
plant, which is widely distributed in Venezuela, Colombia, and Brazil, 
and has been credited to Ecuador and Peru. 

Epidendrum ramosum Jacq. Epiphytic in woods, Savanna Hills, 4400 
ft., 829, flowers yellow. A very widespread species, extending from Mexico, 
Central America, and the West Indies through northern South America to 
Brazil and Peru. 

Eriopsis grandibulbosa A. &. S., sp. nov. Herba robusta. Radices validae, 
flexuosae. Pseudobtiibus pro genere longissimus, cylindraceus, prope apicem 
trifoliatus. Folia elliptica vel lanceolato-oblonga, acuta, inferne sensim angus- 
tata, coriacea. Scapus eiatus, validus, folia subtriplo superans. Racemus lon- 
gus, multifiorus. Sepalum dorsale oblongo-ellipticum. Sepala lateralia ovato- 
elliptica. Petala oblonga. Labellum prof unde trilobatum; lobi laterales in- 
voluto-erecti, semiorbiculares; lobus intermedins spathulatus, apice truncates; 
discus callis dentatis ornatus. Columna gracilis, aptera. 

Plant very stout and tall even for the genus. Roots'stout, fibrous, long, 
3-5;mm. thick, simple or very slightly branched. Pseudobulb elongate,.about 
32.7 cm. long, cyiindric, trifoliate near the apex, somewhat stouter,at base, 

, coarsely sulcate in the dried specimen. Leaves narrowly elliptic to lanceolate 
oblong, 29.5-43.3 cm. long, 2.9-6.1 cm. wide, acute, gradually narrowed below 
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to the sessile base, coriaceous, many-nerved with 3 to 5 nerves conspicuous 
beneath, apparently shining in the fresh specimen. Scape stout and very tall, 
about 115 cm. long, 7 mm. thick near the base, rising strictly from the base 
of the pseudobulb; the naked peduncle adorned with several remote triangular 
to ovate acute or obtuse membranaceous sheaths. Raceme about 61.5 cm. long, 
rather loosely many-flowered. Perianth parts spreading. Dorsal sepal oblong- 
elliptic, 1.9 cm. long, 9 mm. wide, rounded at the tip with a dorsal mucro, 7- 
nerved below, slightly concave. Lateral sepals similar, elliptic-ovate, rounded 
at the tip with an acute subapical mucro, 1.82 cm. long, 1 cm. wide, concave, 
6-7-nerved. Petals oblong, 1.7-1.74 cm. long, 6-6.9 mm. wide across the 
slightly broader basal portion, rounded at the tip with a blunt mucro, 7-8- 
nerved below T . Labellum deeply 3-lobed, with the lateral lobes erect and tubu¬ 
lar-involute in natural position, from the column-foot slightly exceeding the 
lateral sepals, 1.6-1.62 cm. long, about 1.76 cm. wide across the lateral lobes 
when spread out; lateral lobes obliquely semiorhicular with a broadly trun¬ 
cate slightly subcordate base; terminal lobe spatulate, rather fleshy, about 7.7 
mm. long, nearly 9 mm. wide across the subconduplicate apical portion when 
expanded, apex sub truncate and shallowly retuse. Disc provided at base with 
a fleshy bipartite callus of which the truncate apex is 2- or 3-dentate on each 
side, a shorter sharper and conspicuous tooth extending to the base on each 
side of the sulcate center of the lip; a pair of small fleshy teeth rise just in front 
of this large basal callus. Column arcuate, about 9.3 mm. long, slender, coin- 
planate on the anterior face, dilated at base with a short fleshy foot. Pollinia 2, 
obliquely ovoid. 

Valley between Peaks 7 and 15, 6500 ft., 6SI (type) (duplicate in Her¬ 
barium of Oakes Ames no. 35346), flowers dull brown with yellow lip; 
summit of Peak 7, 7100 ft., 653. Eriopsis grandibulbosa differs from all its 
allies by its elongate pseudobulb and scape. It is further unlike E . biloba 
Lindl. and E. ruiidobulbon Hook, in the spatulate or clawed terminal lobe 
of the lip. It differs florally from E. Fuerstenbergii KranzL in having obtuse 
sepals, and from E. Colombiana Schltr. in lip form. The sterile specimen, 
no. 653, has a pseudobulb about 15 cm, long and smaller but obviously 
immature leaves. However it undoubtedly belongs to this species. 

Zygopetalum Tatei A. &. S., sp. noy. Rhizoma repens. Pseudobulbi ap¬ 
proximate angusti, in apice diphylli, in sicco prof unde sulcati. Folia oblanceo- 
lata vel elliptica, parvula, acuta, plus minusve petiolata, nervosa, subcoriacea. 
Scapus folia multo excedens. Racemus laxe pauciflorus. Flores speciosi. Perian- 
thii segmenta late patentia. Sepalum dorsale lanceolatum. Sepala lateralia 
ovato-lanceolata. Petala oblonga vel oblanceoLato-oblonga. Labellum cum 
hypochilio minuto, callo fiabellato omnino occupato; epichilium refiexum 
grande patens, perlate ovato-rhombicum vel reniforme. Columna apice bialata. 
Pollinia quattuor. 
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Plant vegetatively small for the genus. Roots fibrous, flexuous, glabrous.. 
Rhizome creeping, woody, concealed together with the lower part of the pseu¬ 
dobulbs by imbricating scarious ovate or triangular sheaths. Pseudobulbs ap¬ 
proximate, 3.6 to about 6 cm. long, bifoliate at the apex, cylindric and very 
deeply sulcate (perhaps tetragonous) in the dried condition, sometimes slightly 
dilated below. Leaves oblanceolate to elliptic, 7.9-13.7 cm. long to the point of 
insertion, up to 2.3 on. wide, acute, commonly gradually narrowed below to a 
more or less distinct petiole, rigid-nervose, subcoriaceous, with 3 nerves rather 
conspicuous beneath. Scape about 35-49 cm. tall excluding the flowers, base 
rising from below the pseudobulb and concealed by scarious sheaths, provided 
with 2-3 remote, tightly clasping tubular membranaceous sheaths. Raceme 
loosely 2-6-flowered. Rachis flexuous, up to 11.3 cm. long. Floral bracts ovate 
or triangular, acute or acuminate, spreading, concave, much shorter than the 
pedicellate ovary. Flowers with spreading segments. Dorsal sepal lanceolate, 
2.41-2.7 cm. long, 8-9.5 mm. wide, acuminate, 5-7-nerved. Lateral sepals 
ovate-lanceolate, 2.5-2.85 cm. long, 1-1.1 cm. wide, acuminate, dorsaily cari¬ 
nate above, the keel ending in a macro, 7-8-nerved. Petals oblong or oblanceo- 
late-oblong, slightly oblique, 2.3-2.65 cm. long, 7.1-8.4 mm. wide, acute, 
minutely apiculate, 5-7-nerved. Labellum divided into a very short basal por¬ 
tion or hypochile subparallel to the column and a large spreading epichile; hy- 
pochile 3.7 mm. long, entirely occupied by a fleshy fan-shaped, radiant-ribbed 
callus 7 mm. long, whose apex is high and free; epichile from a cuneate base 
abruptly ovate-rhombic or reniform, about 1.8-2.38 cm. long, 2.3-2.8 cm. 
wide, abruptly and more or less conspicuously acute or apiculate, more or less 
undulate on the margins. Column stout, much dilated at base, arcuate, about 
1.1 cm. long at the back, with a pair of porrect fleshy triangular-rounded wings 
above. Pollinia 4, in 2 pairs of 1 large and 1 small, pyriform-ovoid. 

Slopes of Ridge 25, 5500-6000 ft., 423 (type), flowers white with 
purple spots; crest of Ridge 25, 6300 ft., 468, 2-3 ft. tall, flowers'3 or 4, 
1.5 inch in diameter, lip white, petals green, blotched with purple. This 
latter collection has apparently a somewhat reniform but imperfect lip. 
Zygopetalum Tatei is unusual in having short leaves and relatively elongat 9 
scapes. In floral structure it seems quite similar to Z. maxillare Lodd. 

Maxillaria, sp. Agiiita, 3100 ft., 941. This caespitose plant with mono-' 
phyllous pseudobulbs and attenuate sepals and petals is somewhat allied 
to M. longissima LindL, but the flower is much too poor for exact diag¬ 
nosis. 

Maxillaria sp. (sterile) Desfiladero, 6000 ft., 1049 . This caulescent 
species recalls M. Houtteana Reichb. f. , , , . 

Maxillaria Brenesh Schltr. Agiiita, 3100 ft,, 942 . The determination 
of this plant was made from the single flower, in an advanced stage of 
anthesis, contained in an envelope on the mounted sheet. The species was 
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formerly recorded only from Costa Rica, where It appears to be frequent. 

Maxillaria divaricata Cogn. Epiphytic in woods, Savanna Hills, 
4400 ft., 828, flowers an inch in diameter, yellow, with white on the lip. 
Formerly Brazil was the only recorded habitat of this species. The cau¬ 
lescent plants of this collection differ from the usual form of the species 
In that the floral bract is usually shorter than the ovary, the petals are 5- 
nerved instead of 7-9-nerved, and the flowers are noted as yellow, not 
green. 

Maxillama meridensis Lindl. Epiphytic on trees at Central Camp, 
4800 ft., 562, stems long, cinnamon brown, leaves soft; valley between 
Ridges 23B and 23C, 1038; the following two collections which are sterile 
or fruiting also undoubtedly represent this species: 434 , from the slopes 
of Ridge 25 at 5500-6000 ft. and 715 , from Desfiladero at 6000 ft. The 
highlands of Venezuela are the only recorded habitat of this species. 

Ornithidium sp. ? (sterile) Desfiladero, 6000 ft., 709; a caulescent 
plant bearing no inflorescences. 

Ornithidixjm sp. (sterile) Central Camp, 4800 ft., 579. This caulescent 
species bears clustered peduncles In the axils of the spreading lorate leaves. 

Odontoglossum sp. ? Slopes of Ridge 25, 5500-6000 ft., 422 , 2-3 ft. 
high, flowers with yellow spots and blotches. This collection shows a 
plant with a stout creeping rhizome bearing sparse, very stout roots, dis¬ 
tant monophyllous pseudobulbs, coriaceous elliptical leaves, and long 
strict peduncles crowned with very few-flowered racemes. The very Im¬ 
perfect flowers show a lip which is basaily adnate to the column, and 2 
pollinia without caudicles sessile on a subquadrate stipe. 

piperaceae 1 

, Lowland species 

Peperomia macrostachya (Vahl) Dietr. Woods at Foothills Camp, 
750 ft., 386; known also from the Guianas and Brazil 

Piper esmeraldanum Trel sp. nov. Fruticosa (?) nodosa; Internodis 
floriferis gracilibus elongatis pubescentibus; foliorum laminis oblongo-lanceo- 
latis vel elliptico-oblongis acuminatis penninerviis supra glabris, ad basin an- 
gustatis inaequaliter auriculatis; petiolis brevibus alatis pubescentibus auriculo 
majore obtectis; pedunculis brevibus subpubescentibus; bracteis triangularl- 
subpeltatis; coccis tetragonis apice impressis; stigmatibus 3 sessilibus. 

A shrub (?) nodose; flowering Internodes rather slender and elongate, 
crisp-pubescent; leaf-blades lance-oblong or elliptic-oblong, 16—21 cm. long, 
7-8 cm. wide, acuminate, the narrowed base inequilaterally auriculate, pln- 
nately nerved nearly throughout, the nerves about 15 on each side, drying 

-'' '' 1 By William Trelease. , 1 1 ; i „ 
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thin, glabrous above; petioles 5 mm. long, winged, pubescent, covered by the 
larger auricle; spikes 5 cm. long, 5 mm. in diameter; peduncles 5 mm. long, 
subpubescent; bracts inconspicuous, triangular-subpeltate; berries tetragonal, 
impressed at the top; stigmas 3, sessile. 

Forest at Middle Camp, Esmeralda, 354 . 

Piper parmanum TreL sp. nov. Fruticosa nodosa glabra; internodis 
fioriferis brevibus crassiusculis; foliis elliptico-oblongis penninerviis ad basin 
aequaliter subacutis, petiolis non alatis; spicis juvenilibus brevissime peduncu- 
latis; bracteis rotundatis subpeltatis. 

A nodose glabrous shrub; flowering internodes short and comparatively 
thick; petioles about 5 mm. long, not winged; leaf-blades elliptic-oblong, 16-21 
cm. long, 6-7.5 cm. wide, equilaterally subacute at base, pinnately nerved 
nearly throughout, the principal nerves 8 or 10 on each side, looping, impressed 
above and salient beneath; spikes as yet only 4.5 mm. long and 1 mm. in di¬ 
ameter, on very short stalks; bracts rounded, subpeltate. 

At Middle Camp, Esmeralda, 370 . 

Piper sangabrielanum Trel. sp. nov. Internodis fioriferis brevibus graci- 
libus pubescentibus; petiolis brevibus non alatis; laminis lanceolato-ovatis 
sensim acuminatis ad basin rotundatis supra puberulis subtus pubescentibus 
ad nervos subhirsutis penninerviis; spicis crassis breviter pedunculatis retro- 
flexis; bracteis rotundato-subpeltatis margine ciliatis; coccis immersis sub- 
globosis vel tetragonis umbilicatis; stigmatibus 3 brevibus crassis. 

A shrub (?); flowering internodes short and slender, crisp-pubescent, be¬ 
coming hirtellous; leaves broadly lanceolate or lance-ovate, 10-11 cm. long, 
4-4.5 cm. wide, gradually acuminate, the inequilateral base rounded but 
rather abruptly subacutely contracted, very sparsely crisp-pubescent above 
and more densely so beneath, pinnately nerved throughout, the nerves about 
10 on each side, subhirsute beneath; spikes straight or arcuate, about 5 cm. 
long, 6 mm. in diameter, blunt, on refracted subhirtellous peduncles about 
10 mm. long; bracts rounded-subpeltate, dark, the narrow pale margin ciliate; 
berries sunken in the rachis, subglobose or quadrate, umbilicate, the 3 short 
stigmas in the depression. 

At San Gabriel on the Rio Negro, northern Brazil, 1002. 

Species of Mount Duida 

Peperomia duidana Trel. sp. nov. Herba parva repens, caule gracile mol- 
liter subsericeo; foliis alternis late ovatis obtusis vel obtuse acuminatis corda- 
tis in sicco subcoriaceis e basi 5-nerviis, nerva media crassiuscula ramosa, ob¬ 
scure pubescentibus praesertim ad venam mediam subtus; petiolis elongatis 
moliiter pubescentibus; spicis axillaribus solitaries pedunculatis, pedunculis 
sub medio bracteatis; bracteis rotundo-peltatis; antheris majusculis ellipsoi- 
deis. 

A moderately small repent herb; stems rather slender (scant 2 mm. in 
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diameter), softly subsilky; leaves alternate, broadly ovate, obtuse or blunt- 
acuminate, typically cordate, 15-30 mm. long, 15-25 mm. wide, drying sub- 
coriaceous, indistinctly about 5-nerved from the base and with the rather 
heavy midrib obscurely branched, slightly pubescent, especially on the midrib 
beneath; petioles 15-25 mm. long, softly pubescent; spikes axillary, 15 mm. 
long, 2 mm. in diameter, solitary on slender glabrate stalks 30 mm. long, 
blunt-bracteate near the middle; bracts round-peltate; anthers moderately 
large, ellipsoid. 

Slopes of Ridge 25, 5500-6000 ft., 438; perhaps not separable from 
Piper bracteaium Thomps., of the Lower Caribbees, which usually is 
referred to Peperomia scandens R. & P., or from P . urocarpa F. & M., of 
Brazil. 

Peperomia Tyleri Trek sp. nov. Herba parva glabra subsimplex; caule 
crassiusculo; foliis alternis, ellipticis vel subrhombeis emarginatis basi acutls 
trlnerviis, nerva media validiore obscure ramosa; petiole breve ad basin am- 
plectente decurrente; splcis elongatls gracilibus pedunculatis; bractels ro- 
tundo-peltatis; coccis obpyriformibus submucronatis longe stipitatls; stig- 
matibus apicalibus. 

A rather small epiph}?tlc or terrestrial glabrous subsimple herb; stem 2 
mm. in diameter; leaves alternate, becoming coriaceous and yellowish, elliptic 
or subrhombic, emarginulate, acute-based, 10-15 mm. wide, 15-30 mm. long, 
3-nerved but with the heavier midrib obscurely but finally subrugosely 
branched; petioles 5 mm. long, clasping-decurrent; spikes 50-90 mm. long, 
1-2 mm. in diameter, rather loosely flowered; peduncle 10 mm. long; bracts 
round-peltate; berries obpyriform, submucronate, on filiform stalks equaling 
or exceeding them in length; stigmas essentially apical. 

On mossy tree-trunk, valley beyond Ridge 23 B, 5950 ft., 476 (type); 
in brook-bed under ledges, slopes of Ridge 25, 5500-6000 ft., 443 . 

Peperomia hernandifolia (Vahl) Dietr. At Agiiita, 3100 ft., 895 . 
The species ranges through tropical America from the West Indies to 
Bolivia. 

Piper dtddaense Trek sp. nov. Fruticosa glabra nodosa flexuosa; inter- 
nodis floriferis brevibus gracilibus; foliis lanceolatis utrinque acutis aut in~ 
ferioribus elongato-ovatis basi rotundatis, subtus nigro-punctatis; petiolis bre¬ 
vibus non alatis aut inferioribus longloribus et ad apicem ala tis; spicis gracili¬ 
bus breviter pedunculatis; bracteis triangularibus subpeitatis; coccis trigonis 
apice depressis granulosis; stigmatibus 2-3 sessilibus. 

A shrub, glabrous, nodose and somewhat zigzag; flowering internodes 
rather short and slender; petioles 5 mm. long and unwinged, or on the lower 
leaves 20 mm. long and winged to the end; leaf-blades finely black-granular 
beneath, pinnately nerved with 5 or 6 pairs of nerves from below the upper 
fourth, the lower elongate-ovate, rounded at base, 22 cm. long, 9 cm. wide, the 
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upper lanceolate, subequally acute at both ends, 13-21 cm. long, 5-7 cm. wide; 
spikes 90-125 mm. long, 3-5 mm. in diameter, on filiform peduncles 10-15 mm. 
long; bracts triangular-subpeltate, narrow-margined; berries trigonous, de¬ 
pressed at apex, granular; stigmas 2 or 3, sessile. 

Agiiita, 4000 ft., 906 . 

Piper para-peltobryon Trel. sp. nov. Fruticosa (?) flexuosa glabra; inter- 
nodis floriferis breviusculis gracilibus; petiolis gracilibus concavis non alatis; 
laminis lanceolatis vel lanceolato-ellipticis, utrinque acutis vel subacuminatis, 
penninerviis, subtus f usco-granulosis; spicis crassis pedunculis filiformibus; 
bracteis triangulari-subpeltatis anguste marginatis; ovario subgloboso; stylo 
breve crasso, stigmatibus 3. 

A shrub (?) somewhat zigzag, glabrous; flowering internodes rather short 
and slender; petioles slender, 1 cm. long, concave, not winged; stipules 1 cm. 
long; blades lanceolate or lance-elliptic, 8-10 cm. long, 3-4 cm. wide, equally 
acute at both ends or subacuminate, slightly brown-granular beneath, pin- 
nately nerved throughout, the nerves 6-10 on each side; spikes 15 mm. long, 
4 mm. in diameter, on filiform peduncles 20 mm. long; bracts triangular-sub- 
peltate with narrow pale margins; ovary subglobose; stigmas 3, outcurved, on 
a short thick style. 

Desfiladero, 6000 ft., 71L 

ULMACEAE 1 
Lowland species 

Trema micrantha (L.) Blume, Yucabi, on the Rio Negro, northern 
Brazil, 995, 998; a small tree of wide distribution in tropical America. 

moraceae 1 
Lowland species 

Ficus oblanceolata Rusby. Esmeralda Ridge, a small tree at foot 
of slope, 236 . The Venezuelan specimen seems to agree perfectly with the 
Rusby species described from Bolivia. Since it has so wide a distribution, 
it is probable that the tree has one or more earlier names, but it has not 
been possible to place it satisfactorily among the species described from 
Brazil or elsewhere. 

Helicostylis obtusifolia Standley, sp. nov. Arbor, ramulis crassis densis- 
sime fulvo-pilosulis; folia subcoriacea petiolata, laminae obovato-oblongae 
aplce obtusae vel rotundatae basi acutae, supra glabrae, subtus ad venas sparse 
minutepilosulae vel fere omnino glabrae; capitula mascula depressa multifiora 
fasciculate breviter pedunculata, basi bracteis parvis ovatis acutis sericeis in- 
1 yblttcralta;, 1 

1 By Baid C. Standley. 
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A tree, with young branchlets stout, subterete, very densely pilosulous 
with short spreading fulvous hairs; stipules 4 mm. long, triangular, long-acumi¬ 
nate, strongly costate, densely pilosulous outside, sericeous within along the 
costa; leaves petiolate, subcoriaceous, entire, the petioles stout, 1-2.5 cm. 
long, glabrous or nearly so; leaf-blades obovate-oblong, 12-17 cm. long, 6-8 
cm. wide, rounded or very obtuse at the apex, acute at the base, and slightly 
unequal, fuscous and glabrous on the upper surface, the costa rather promi¬ 
nent, beneath brownish, sparsely and minutely pilosulous along the veins or 
almost wholly glabrous, the costa slender, elevated, the veins about 9 pairs, 
slender, prominent, oblique, ascending at a rather wide angle, slightly arcuate, 
irregularly anastomosing near the margin, the ultimate veins proniinulous and 
laxly reticulate; staminate heads fasciculate on naked branchlets, mostly in 
clusters of 3-5, depressed or subglobose, 3-5 mm. broad, subtended at the 
base by very numerous minute, ovate, acute, densely sericeous bracts, the 
peduncles stout, densely tomentulose, 4-6 mm. long. 

Foothills Camp, Esmeralda, 750 ft., 389, From all or the majority of 
the species of the genus this differs in its very obtuse leaves. The lack of 
pubescence on the leaves also distinguishes it from most of the species. 

Helicostylxs tomentosa (Poepp. & Endl.) Rusby. Middle Camp, 
Esmeralda, 949. A small tree, ranging from Bolivia to the Guianas. 

Trophis racemosa (L.) Urban. Middle Camp, Esmeralda, 947 . A 
small tree with greenish white flowers in slender spikes, widely dispersed 
in tropical America. 

PROTEACEAE 

Species of Mount Duida 

Roup ala Montana Aubl. Crest of Savanna Hills, 44$0 ft., 762; Trini¬ 
dad, Tobago, and French Guiana to Colombia. 

loranthaceae 
Lowland species 

Oryctanthes elorulentus (Rich.) Urban. Yucabi, on the Rio Negro, 
northern Brazil, 1052; widely distributed in tropical South America. 

Oryctanthes botryostachys EichL In forest at Santa Isabel, north¬ 
ern Brazil, 101; riverside at Macara, northern Brazil, 108; widely dis¬ 
tributed in tropical South America. 

PhtMmsa elongata Gleason, sp. nov. Caulibus rectis gracilibus giabris; 
foliis petiolatis coriaceis oblongis acuminatis subaveniis; paniculis angustis, in 
axillis foliorum superiorum fasciculatis; pedunculis trifloris brevibus; calyculo 
oblique truncate; petalis 6 anguste oblanceolatis crassis apice incuryatis; 
stamina minora: filamentis rectis, antheris quadratis apice longe lineari-ro- 
stratis; stamina majora: filamentis incrassatis supra medium valde constricti$, 
antheris parvis triangulari-cordatis apice breYitet rostratis. 
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Stems slender, terete* glabrous, the internodes 4-6 cm. long; petioles 
10-15 mm. long, concave above, very narrowly winged distally; blades firm 
and coriaceous, oblong, varying to ovate-lanceolate, 7-9 cm. long, 3.5-5 cm. 
wide, acuminate, broadly cuneate at base, the lateral veins obscure and reticu¬ 
late; panicles slender, clustered in the upper axils, 4-7 cm. long, their axes 
strongly angular, lateral peduncles 1-3 mm. long, 3-flowered; calyculus ob¬ 
lique, 2 mm. long, with concave sides; calyx truncate or undulate, 2.2 mm. 
long, its margin slightly thinner; petals 6, narrowly oblanceolate, 2.5 mm. long, 
thick and leathery, slightly cucullate at the acute tip; short filaments thick, 
prismatic, 1 mm. long, their 4-celled anthers broadly quadrate, 0.4 mm. 
long, surmounted by a slender terete beak 0.7 mm. long (Fig. 4). 

Middle Camp, Esmeralda, 500 ft., 946. The species is probably related 
to P. erytkrocarpa (Mart.) EichL, also from the upper Amazon region, 
which has much larger flowers and glandular filaments. A similar inflores¬ 
cence is found in P. polystachya Eichl., also with glandular filaments. 

Phthxrusa stenophylla Eichl. A trailing, bushy shrub, riverside at 
Macara, northern Brazil, 110; upper valley of the Rio Negro and its 
tributaries. 

Species of Mount Duida 

Dendrophthora elliptica Krug & Urban, var. stenophylla Urban. 
Woods in Laterite Valley, Savanna Hills, 4400 ft., 783; apparently only • 
in Venezuela. 

Dendrophthora roraimae (Oliver) Ule. Dry slopes of Savanna 
Hills, 4400 ft., 750; crest of Ridge 25, 6300 ft., 400; summit of Peak 7, 
7100 ft., 642; hitherto known only from the summit of Mount Roraima. 

Phoradendron 1 duidanum Trek sp. nov. Frutex epiphyticus furcatus, 
ramis longiusculis ad nodes cataphyllis suffultis, dioicus; internodis brevius- 
culis crassis juventute subtetragonis; cataphyllorum jugis 3 tubulosis; folds 
crassis nitentibus rotundato-ellipticis obtusissimis vel vix retusis; spiels soli¬ 
taries vel 2, mediocribus, sub-5-nodosis; floribus usque 24; pedunculis brevi- 
bus ad basin bracteatis; coccis globosis opacis glabris; sepalis inflexis. 

Scarcely forked, the rather long branches with cataphylls on all joints; 
dioecious? internodes comparatively short and thick, 20-60 mm. long, 3-5 mm. 
in diameter, wrinkled, the youngest sub tetragonal; cataphylls a nearly basal 
pair followed by a second and third pair at intervals of 15 mm., tubular; 
leaves thick, glossy, round-elliptic, suboblique, 4-6 cm. long, 3-4 cm. wide, 
very obtuse or slightly retuse, subcuneately petioled for about 10 mm., very 
obscurely subpalmately nerved; spikes solitary or paired, moderate (40 mm.), 
with about 5 subfusiform joints scarcely 24-flowered in 6 or 4+2 series when 
pistillate; peduncles, scarcely 10 mm. long* with basal scales; fruit round, dull,' 
smooth, 3 mm. in diameter; sepals indexed (PL 28, fig, 1). 
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Dry slopes of Savanna Hills, 4400 ft., 737 . 

Phoradendron Tate! Trel. sp. nov. Frutex epiphyticus, furcatus, ramis 
longiusculis ad nodos cataphyllis suffultis; dioicus?; internodis mediocribus 
glabris vel vix papillosis compressiusculis; cataphyllorum jugis 3 bifidis; foliis 
crassis breviter petiolatis elliptico-subovatis subacutis vel emarginatis; spiels 
fastigiatis ad nodos 5 tumidos; floribus usque 12, 6-seriatis; pedunculo breve 
jugis 2 bractearum divergentium, sepalis arete inflexis. 

Scarcely forked, the rather long branches with cataphylls on all joints, 
dioecious?; internodes moderate, 30-60 mm. long, 3-5 mm. in diameter, smooth 
or slightly cellular-papillate, transiently somewhat compressed; cataphylls a 
nearly basal pair followed by two others at intervals of 10-20 mm., bifid; 
leaves thick, rather dull, commonly equilateral, elliptic-subovate, subacute to 
emarginate, 4-7 cm. long, 3-4.5 cm. wide, obscurely base-nerved, acutely 
petioled for scarcely 10 mm.; spikes clustered ?, 30 mm. long, 2 mm. in diame¬ 
ter, with about 5 swmllen joints some 12-fiowered in 6 series; peduncle about 
5 mm. long with 2 pairs of divergent scales, sepals closely indexed. 

Slopes of Ridge 25, 5500-6000 ft., 450 . 

Phthirusa gracilis Gleason, sp. nov. Glaberrima; ramis gracilibus elonga- 
tis; foliis parvis ovalibus obtusis subtus rugosis (in siccitate) supra venis in- 
conspicuis elevatis adscendentibus notatis; spicis brevissimis in axillis soli- 
tariis; ternationibus sessilibus, calyculo breve; floribus 6-meris; calyce eroso- 
denticulato; petalis crassis anguste oblanceolatis; filamentis staminum mino- 
rum crassis prismaticis, majorum apice contracts; antheris late ovalibus apice 
brevissime obtusissime apiculatis. 

Glabrous throughout; stems weak, slender, elongate; petioles subterete, 
rugose, 6-8 mm. long; blades firm, oval, varying to subrotund, 20-25 mm. 
long, 10-15 (rarely 18) mm. wide, obtuse or minutely apiculate, obtuse or 
rounded at base, the veins elevated on both sides when dry; spikes solitary in 
the axils, few-flowered, 1-2 cm. long; ternations sessile, the calyculus very 
short, obscurely oblique; calyx about 1 mm. long, erose-denticulate; petals 6, 
narrowly oblanceolate, 2.7 mm. long, thick and fleshy; filaments of the small 
stamens thick, prismatic, those of the large stamens slender in the distal third, 
1.5 mm. long; anthers thick, oval, 4-celled, rounded above to a minute obtuse 
apiculum (Fig. 4). 

Crest of Ridge 25, 6300 ft., 522; quite distinct from other species of 
the genus in its small leaves, much reduced inflorescence, and character 
of the anthers. 

Phthirusa guyanensxs Eichl. Parasitic on Ilumiria floribunda Mart., 
var. moniana (Juss.) Urban, Savanna Hills, 4400 ft., 785; also in British 
Guiana. 

PhtMrasa punctata Gleason, sp. nov. Glaberrima; ramis novellis angu- 
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losls; petiolis mediocribus; laminis foliorum subcoriaceis ellipticis utrlnque 
acutis, venis supra obscuris subtus obsoletis; paniculis brevibus paucifloris 
terminalibus; ternationibus breviter pedunculatis; calyculo ovato quam calyce 
breviore; calyce truncate integro vel obscure denticulate; petalis 6 mediocri¬ 
bus anguste oblanceolatis; filamentis staminum breviorum crassis prismaticis 
supra medium dense glandulosis; antheris triangulari-apiculatis, loculis ex- 
ternis quam internis duplo majoribus; filamentis staminum longiorum supra 
medium lateraliter concavis; antheris biloculatis apice appendiculo sub terete 
ornatis. 



Fig. 4. Side and front views of perianth segments and stamens of A. Phthirusa 
gracilis; B. Phthirusa punctata; C. Phthirusa elongata. All X10. 


Glabrous throughout except the filaments; smaller branches angular when 
dry, the internodes 15-30 mm. long; petioles rather slender, 5-8 mm. long, 
strongly channeled above and subalate; blades firm, elliptic, 3-5 cm. long by 
half as wide, acute at both ends, the few ascending veins inconspicuous above, 
obsolete beneath; panicles terminal, 3-5 cm. long, the axes strongly angular; 
ternations on peduncles 3-5 mm. long, subtended by oblong bracts 3 mm. 
long; calyculus ovate, acute; calyx 1 mm. long, truncate or obscurely denticu¬ 
late; petals 6, narrowly obianceolate, 4.7 mm. long; short stamens: filaments 
stout, prismatic, nearly as wide as the petals, densely glandular-punctate, es¬ 
pecially distally; outer anther-sacs 0.5 mm. long and twice as long as the inner, 
the beak triangular, equaling the anther-sacs; long stamens: filaments 3.5 mm. 
long, deeply excavate on both sides above the middle, densely glandular dis¬ 
tally and thinly so below the constriction; anthers 2-celled, the pollen-sacs 
ellipsoid, 0.4 mm. long, about equaling the blunt ovoid-oblong beak (Fig. 4). 

Parasitic on Archytaea multiflora Benth,, south bank of the Cano 
: Savanpa Hills, 4400 ft., 853. It is apparently related to P. poly- 
stachya EichL, differing in its smaller leaves, longer peduncles, densely 
glandular filaments, and longer anther-appendages. 
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Phthirtjsa rijea (Mart.) Eichl. A parasitic vine, dry slopes of 
Savanna Hills, 4400 ft., 745. The typical feature of the species, which is 
endemic to the Amazonian forests, is the very long peduncled, densely 
spicate, simple inflorescence; our specimen is sterile and the identification 
has been made on foliar resemblance alone. 

Phthxrusa Theobromae (Willd.) Eichl. Central Camp, 4800 ft., 
1025; slopes of Ridge 25, 5500-6000 ft., 460. Neither specimen is in good 
condition for study and the identification depends chiefly on foliage char¬ 
acters. The species is widely distributed through tropical America. 

MENXSPERMACEAE 

Lowland species 

Abuta velutina Gleason, sp. nov. Caulibus et petiolis tenuissime velutinis; 
foliis subcoriaceis late ovalibus vel subrotundatis apice apiculatis basi late 
cuneatis 7-nerviis supra subnitentibus subtus puberulis, petiolis laminas 
aequantibus; racemis fructiferis velutinis; drupis oblique ellipsoideis arete 
griseo-velutinis. 

A tree 25 ft. high, the smaller branches straight, subterete, very thinly 
velutinous; petioles slender, swollen at base and apex, 6-8 cm. long, pubescent 
like the stem; leaf-blades subcoriaceous, broadly oval to subrotund, 9-10 cm. 
long, 7.5-8.5 cm. wide when mature, cuspidate at the tip, rounded below to a 
broadly cuneate base, 7-nerved, the outer pair obscure and marginal, the 
secondaries obscure above, elevated and reticulate beneath, glabrous and 
somewhat shining above, minutely and sparsely puberulent beneath; fruiting 
racemes stout, equaling the petioles and similarly pubescent, abruptly en¬ 
larged at base, solitary or in two’s or three’s from greatly enlarged nodes, 
about 15-20-flowered; fruiting pedicels thick, woody, 6-10 mm. long; fruit 
obliquely ellipsoid, 25-30 mm. long, rounded above, somewhat narrowed at 
base, densely gray-veiutinous. 

Middle Camp, Esmeralda, 500 ft., 959 . The species is most closely 
related to Abuta imene (Mart.) Eichl., of the Rio Negro, which it resembles 
in general appearance, but from which it differs in its broader leaves 
cuneate at base and puberulent beneath and its densely pubescent fruit. 

ANNONACEAE 
Lowland species 

Aberemoa asterotricha Diels. Foothills of Mount Duida, 75Q ft., 
881; known only from the upper Amazonian forests. 

Anaxagorba acuminata St. Hil. A tree, foothills of Mount Duida, 
750 ft., 882; native of the Amazonian region. 

Annona Jenmanx Safford. In forest,'Santa Isabel, on the Rio Negro, 
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northern Brazil, 105 ; a common species in the Cuianas and perhaps of 
much wider distribution. 

Annona sp. Esmeralda, 306; resembling A . squarrosa L. 

Bocagea multiflora Mart. A tree, foothills of Mount Duida, 750 
ft., 880; known only from the upper Amazonian region. 

Guatteria sessilis R. E. Fries. Shrub, rocky top of Esmeralda Ridge, 
207; apparently known only from this general region, where it was origi¬ 
nally collected by Spruce. 

Guatteria sp. A small tree on Esmeralda Ridge, 235. This is probably 
the same as Spruce 2965 from San Carlos, which has not yet been named. 

Guatteria sp. River banks and flood sands at Muyrapenima, on the 
Rio Negro, northern Brazil, 72; the material is insufficient for proper 
identification. 

Xylopia grandiflora St. Hil. Rocky top of Esmeralda Ridge, 190 . 
The species is widely distributed through tropical South America, es¬ 
pecially in the Amazonian forests. 

MONIMIACEAE 
Lowland species 

Siparuna guianensis Aubl. At Santa Isabel, 980, 981 , and Muyra¬ 
penima, 59, on the Rio Negro, northern Brazil. The species is widely dis¬ 
tributed through tropical South America and is especially common in the 
Amazonian lowlands. 

LAURACEAE 
Lowland species 1 

Ocotea ©smeraldana Moldenke, sp. nov. Fruticosa; foliis ad summum 
ramorum non arctatis; laminis coriaceis, ovatis vel subovatis, obtusis, basi 
acutis, supra glabris, subtus tenuiter pilosis glabrescentibus; paniculis axil- 
laribus multifioris quam foliis brevioribus, tenuiter albo-pilosis; perianthio 
campanulato 6-lobato glabro vel paullo piloso; staminibus exterioribus 6 non 
glandulosis, interioribus 3 ad basin glandulis magnis sessilibus suffultis, fil- 
amentis basi non lobatis; antheris 4-locellatis exterioribus 6 introrsis, interior¬ 
ibus 3 extrorsis. 

Shrub; branchlets slender, densely and minutely pilose, becoming gla¬ 
brous in age; petioles 4-9 mm. long, glabrate; blades coriaceous, nitidous, 
somewhat lighter beneath, ovate or somewhat obovate, 4-10 cm. long and 2-4 
cm. wide, obtuse at apex, slightly revolute, abruptly acute at base, penni- 
nerved, glabrous above, very minutely pilose on the midrib and secondaries 
beneath, but becoming glabrous; inflorescence paniculate, axillary, many- 

1 By H.N. Moldenke. , /" ^ ; ^ 
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flowered, usually shorter than the leaves, densely and minutely white-pilose; 
peduncles slender, 2-3.5 cm. long, minutely pilose or almost glabrate; perianth 
campanulate, 6-lobed, glabrous or slightly pilose, its tube short, about 0.7 mm. 
long, its lobes ovate, about 2.1 mm. long and 0.8 mm. wide; stamens 9, ar¬ 
ranged in 3 series, the 2 outer series eglandular and somewhat larger than the 
inner biglandular series; staminate flowers: filaments about 2.6 mm. long, 
glabrous or slightly pilose, without any stipule-like lobes; anthers sub truncate 
or slightly emarginate, about 5.2 mm. long and wide, 4-celled, on the 2 outer 
series introrse, on the inner series extrorse; locelli or valves arranged in a square 
or with the two lower ones somewhat divergent; glands binary, basal, sessile, 
not enveloping the filaments, somewhat larger than the anthers; ovary small, 
subglobose. about 1 mm. long and wide, glabrous, ovulate; pistil minute, 0.2- 
0.4 mm. long, glabrous; pistillate fkrwers not seen. 

Fish Creek, Esmeralda, 963 (type); Grand Savanna, section 1, 285 . 
This species appears to belong to the subgenus Mespilodaphne (Nees) 
Mez because of the fact that the ovary in the staminate flowers is ovulate 
and therefore probably fertile, and appears to be related to 0. spathulata 
Mez. The latter, however, differs conspicuously in its much larger, heavier, 
and decidedly obovate or spatulate-obovate leaves which are more or 
less crowded at the ends of the branchlets, and by its few-flowered and 
ferruginous-hirsute inflorescence. 

Cassytha exlxeoemis Nees. Grand Savanna at Esmeralda, 291; wddely 
distributed in tropical America, 

Species of Mount Duida 1 

Ocotea duidensis Moldenke, sp. nov. Arbor; laminis coriaceis ovatis acu- 
minatis, basi abrupte acutis velpaullo obtusis, glabris, venis venulisque utrin- 
que reticulatis; paniculis axillaribus et terminalibus bracteatis folia multo 
superantibus tenuiter albo-puberulentibus; perianthii tubolate campanulato 
glabro, lobis ovato-triangularibus puberulentibus; staminibus 9, seriebus 2 ex- 
terioribus eglandulosis, serie interiore glandulis magnis sessilibus binis ornata; 
filamentis basi non lobatis; antheris serierum 2 exteriorum introrsis interioris 
extrorsis. 

Tree to about 40 feet tall; branchlets densely and minutely puberulent, 
becoming glabrous; petioles 5-10 mm. long, glabrous; blades coriaceous, nitid- 
ous, rather lighter beneath, ovate, 3-6 cm. long and 2-3.5 cm. wide, acuminate 
at apex, abruptly acute or somewhat obtuse at base, glabrous, vein and veinlet 
reticulation very conspicuous on both surfaces; inflorescence paniculate or 
somewhat thyrsoid, axillary and terminal, greatly surpassing the leaves, brac- 
teate, sparsely and minutely white-puberulent; peduncles and pedicels puberu¬ 
lent; bracts ovate or spatulate, the ultimate ones lanceolate or linear-lanceolate 

■■ 1 By H. N. Moldenke, except one species. 
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and densely pilose; flowers pinkish-white, usually in groups of 3 ? s on small 
side-branches of the peduncle, pilose or glabrate within, perianth-tube broadly 
campanulate, 1-1>.3 mm. long, about 1.5 mm. wide, glabrous, perianth-lobes 6, 
ovate-triangular, 1-1.1 mm. long, 0.9-1.3 mm. wide, the inner somewhat 
larger and broader than the outer, obtuse, very minutely and sparsely white- 
puberulent; stamens 9, arranged in 3 series, the two outer series eglandular, 
the inner series with 3 pairs of large glands; staxninate flowers not seen; pistil¬ 
late flowers: filaments about 0.2 mm. long, glabrous, without stipule-like lobes; 
anthers about 0.6 mm. long and 0.4 mm. wide, rotund, on the two outer series 
introrse, on the inner series extrorse; locelli or valves not plainly visible, but 
appearing to be 4 and arranged in a square; glands at base of inner series of 
stamens large, binary, sessile, not enveloping the filament; ovary large, de¬ 
pressed-globose, about 1.04 mm. wide and 0.78 mm. long, glabrous; pistil 
short, about 0.5 mm. long; fruit ovoid, sometimes apiculate at apex, about 12 
mm. long and 8 mm. wide, about a third included by the accrescent, bilobed, 
cupuliform fruiting calyx. 

Agiiita, 4000 ft., 910. This species appears to belong to the subgenus 
Oreodaphne (Nees) Mez and to be related to 0. glauca Mez, but the latter 
differs conspicuously in having longer leaves which are rubiginous beneath 
and in having its inflorescence few-flowered, ferruginous, shorter than the 
leaves, and with deciduous bracts. 

Ocotea glaticophylla Moldenke, sp. nov. Truticosa; laminis coriaceis ob- 
longis, ovato-oblongis vel late ellipticis, obtusis vel rotundatis, basi obtusis, 
truncatis vel acutis, glabris, subtus glaucis; venis venulisque utrinque arete 
reticularis prominentibus; pedunculis axillaribus 1-floris folia excedentibus. 

Bush; branchlets slender, terete or somewhat flattened and ampliate at 
the nodes, glabrous; internodes 1-2 cm. long; petioles somewhat dilated, 2-5 
mm. long, glabrous; blades coriaceous, dark and nitidous above, glaucous be¬ 
neath, varying from oblong to ovate-oblong or broadly elliptic, 2.5-4.5 cm. 
long and 2-2.5 cm. wide, obtuse or rounded at apex, varying from truncate to 
obtuse or abruptly acute at base, glabrous, vein and veinlet reticulation very 
prominent on both surfaces; inflorescence axillary, 1-flowered, usually surpass¬ 
ing the subtending leaf; peduncles slender, about 2 cm. long, glabrous; pedicel 
(in fruit) about 7-9 mm. long, gradually expanding into the accrescent cupula; 
flowers not seen; mature fruiting calyx cupuliform, sub truncate or sometimes 
somewhat 6-lobed; fruit ovoid, glabrous, partly included. 

Crests of the Savanna Hills, 4400 ft., 763 . This species probably be¬ 
longs to the subgenus Oreodaphne (Nees) Mez, as it greatly resembles O. 
caesia Mez in the color of its foliage and O, cor data (Meissn.) Mez in 
general habit. However, the former differs conspicuously from this species 
in its fewer, sessile, cordate, and much larger leaves, its few-flowered 
inflorescence, shorter pedicels, and conspicuous bracts. The latter differs 
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from this species in its few-flowered inflorescence, its fewer and smaller 
leaves which, are subacute at the apex and subcordate at the base, and Its 
shorter petioles. The collector describes the plant as having “ small white 
flowers and a persistent calyx,” and likewise adds the interesting note 
that “the leaves are held edgewise to the sun.” Since there are no flowers 
present it is impossible to state with certainty to which subgenus of 
Ocotea this species belongs, but due to its apparent affinities with the two 
above-mentioned species, which are both members of the subgenus Oreo- 
daphne , It Is very probable that it belongs there too. 

Ocotea revoluta Moldenke, sp. nov. Fruticosa; laminis coriaceis ovato- 
oblongis vel ovato-lanceolatis ad apicem obtusam acutatis, basi acutis vel 
acuminatis, supra glabris, subtus dense minuteque puberulentibus, venis ven- 
ulisque utrinque obscuris vel obsoletis, marginibus revolutis; inflorescentia 
axillare pauciflora folia aequantibus vel quam foliis paullum brevioribus. 

Shrub; branchlets obtusely tetragonal or sub terete, grayish, glabrate; In¬ 
ternodes 1-2 cm. long; petioles dilated, canaliculate, 3-7 mm. long, puberu- 
lent; blades coriaceous, nitidous above, ovate-oblong or ovate-lanceolate, 4-7 
cm. long and 1.5-3.5 cm. wide, bluntly acute at apex, acute or acuminate 
at base, strongly revolute, glabrous above, densely and minutely puberulent 
beneath, the venation very inconspicuous on both surfaces; inflorescence axil¬ 
lary, apparently few-flowered, equaling or slightly shorter than the subtending 
leaf, often maturing only one fruit and thus appearing 1-fiowered; peduncles 
about 3.5 cm. long, glabrate; pedicels about 7.5 mm. long, gradually expanded 
into the accrescent cupuliform fruiting calyx which Is about 6-7 mm. long and 
9 mm. wide; flowers not seen; fruit oblong, somewhat flattened at each end, 
about 16 mm. long and 9 mm. wide, glabrous, about a fourth included by the 
mature calyx. 

Slopes of the Savanna Hills, 4400 ft., 821. Inasmuch as no flowers of 
this species have been seen it is impossible to state definitely to what sub¬ 
genus of Ocotea it belongs. In fact, when flowers are available for study they 
may reveal that the species does not even belong to this genus. However, 
the great similarity in habit of this species with that of members of the 
genus Ocotea and the resemblance of the cupula and fruit seem to Indicate 
that it has been correctly placed. 

Ocotea venosa Gleason, sp. nov. Arbor glabra; petiolis brevissimis cras- 
sis; foliorum laminis oblongo-ellipticis, crasse coriaceis, in sicco brunneis, basi 
late obtusis, apice subacutis, utrinque insigniter reticulato-venosis; inflores¬ 
centia parva, ramis ramulisque angulatis pedicellis eloagatis; floribus parvis 
lobis exteriorlbus obovato-oblongis, interiorlbus subrotundis; filamentis seriei 
I et II brevissimis, seriei III longioribus basi glandulis binis magnis auctis; 
antherls 6 exterioribus quadratis introrsis 4-valvatis, interioribus poris.2 In- 



366 


BULLETIN OF THE TORREY CLUB 


[VOL. 58 


ferioribus latero-introrsis, 2 superioribus latero-extrorsis dehiscentibus; ovario 
glabro. 

A small busby tree, glabrous throughout; leaves crowded at the ends of 
the branches, on stout swollen petioles 3-5 mm. long; blades coriaceous, 
opaque, brown when dried, oblong-elliptic, the largest 13 by 6 cm., broadly 
subacute or obscurely and obtusely apiculate, broadly cuneate, obtuse, or sub¬ 
rotund at base; lateral veins ascending at an angle of about 50°, with the nu¬ 
merous veinlets conspicuously reticulate; inflorescence paniculate, floriferous 
above the middle, 5-7 cm. long, its branches strongly angled and with minute, 
fleshy, brown, depressed bractlets at each node; pedicels 2-4 mm. long, slender; 
outer perianth-segments obovate-oblong, 1.7 mm. long, 1.3-1.4 mm. wide; 
inner segments subrotund, 1.5 mm. long, 1.3 mm. wide, minutely ciliate dis- 
tally; filaments of the outer series 0.2 mm., of the second series 0.1 mm., of the 
third 0.5 mm, long, the latter each with a pair of subglobose, yellow, fleshy 
glands 0.5 mm. in diameter; anthers of series I and II broadly quadrate, 0.7- 
0.8 mm. long and nearly as broad, with 4 introrse pores at two levels; anthers 
of series III opening by 2 latero-introrse pores near the base and 2 latero- 
extrorse pores near the summit; ovary of the staminate flowers slender, gla¬ 
brous; pistillate flowers not seen. 

Near the summit of Peak 7, 7050 ft., 676 . The species appears to be 
related to O. crassifolia (Nees) Mez, of Roraima, but differs in its shorter 
petioles and blunter, more prominently reticulate leaves. 

SARRACENIACEAE 
Species of Mount Duida 

The sole genus of pitcher-plants in South America, so far as known, is 
Heliamphora . The original species, PL nutans Benth., was collected on 
Mount Roraima many years ago by Schomburgk; it has been obtained 
from the same place subsequently by all other collectors on Roraima, and 
Is rarely seen in cultivation. The numerous specimens in herbaria maintain 
with great constancy the structural characters originally noted by Ben- 
tham. Since the other two genera of the family are both North American, 
the presence of this isolated genus on Roraima raises phytogeographical 
questions of great interest for which we have at present no answer what¬ 
ever. 

Heliamphora has always been considered monotypic. MacFarlane, in 
his recent monograph of the family, suggested that the plant “may yet 
be found on some of the £ Eppellings ? or abrupt mountains between Ror- 
aima and the Rio Negro.” So far his prophecy has not been fulfilled as to 
the species, but the Tyler-Duida expedition has discovered three others, 
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constituting perhaps its most remarkable contribution to botanical science. 1 

At the present time the genus is accordingly known to contain four 
species and these may be distinguished by the following brief key: 

Pitchers expanded in the middle, the lid 1 cm. long, rotund, and sessile; bracts rounded 
to a cuspidate summit; pedicels slender, drooping, glabrous or minute!}' pubescent; 
perianth-segments ovate; anthers 3 mm. long E. nutans . 

Pitchers barely or not at all expanded in the middle, the lid 2-3 cm. long, stipitate or 
narrowed at base; bracts acuminate at the apex; pedicels stout, erect or nearly so, 
usually pubescent; perianth-segments large, elliptic; anthers 7-8 mm, long. 
Pitchers glabrous within, except for a few scattered hairs at the very margin; peri¬ 
anth-segments obtuse II. Macdonaldae. 

Pitchers pubescent within; perianth-segments acuminate. 

Lid cuspidate at the summit; pedicels very sparsely pubescent H. Tatei. 

Lid rounded at the summit; pedicels densely pubescent H. TylerL 

Heliamphora Macdonaldae Gleason, sp. nov. Amphoris infra medium 
obscure expansis apice rotundatis margine sparse ciliatis pilis reflexis Intus 
glabris; laminis stipitatis rotundis; scapa inf erne glabra superne cum pedi- 
cellis crassis erectis pubescente; bracteis ovatis acuminatis; perianthil seg- 
mentis ellipticis obtusis ad 63 mm. longis 40 mm. latis. 

Pitchers elongate, 2-4 dm. long, somewhat distended below the middle, 
broadly rounded at the summit, sparsely ciliate around the margin of the 
orifice, glabrous within, strongly ciliate on the lamellae, conspicuously pubes¬ 
cent on the midvein; lid rotund, 2 cm. in diameter, veiny, glabrous, umbonate 
on the back, on a flattened stipe 1 cm. long ; inflorescence 6 dm. high, 2-flow- 
ered, the stout scape glabrous or sparsely pubescent to the lowest bract, finely 
pubescent above, sometimes bearing near the middle a leaf intermediate in 

1 This genus, until recently known only by the single species E. nutans of Mount 
Roraima, is found to attain a remarkable development on Mount Duida. No less than 
three additional species have been discovered on the latter mountain. Pitcher-plants, 
closely packed together, occur in patches on practically all the ridge crests adjoining 
the escarpment, those on Ridge 25 being E. Tatei , while those of Ridge 7 at High Point 
are described as E. Macdonaldae . In general habit of growth these two are much alike. 
On the other hand, E. Tyleri of the Savanna Hills grows tall and erect, reaching a 
height of four feet, and apparently is not packed tightly together in mats. It is scattered 
sparingly through the undergrowth of the Tyleria forest of the slopes and valleys in the 
interior of the plateau. 

The question arose, while we worked at High Point Camp, as to how the pitchers, 
closely packed and unable to bend over as they were, maintained a constant water-level 
and succeeded in getting rid of the excess 'water poured into them during the frequent 
heavy rains. Upon examination it was found that each leaf had a small pore in the seam 
(opposite the midrib), placed just at the juncture of the basal, water-containing part of 
the pitcher and the terminal portion, through which excess fluid might run out. This 
observation was made on E. Macdonaldae , but in all probability holds for the other 
species as well.'—G. H. PI. T. 
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size and structure between the bracts and the pitchers; bracts ovate, 7-8 
cm. long, tapering to an acuminate apex; pedicels stout, about 5 cm. long, 
erect or slightly spreading, finely pubescent; perianth-segments broadly 
elliptic, obtuse, about 63 by 40 mm (PL 27, fig. 1). 

Top of Peak 7, 7100 ft., 1022 (type); on Burned Mountain, Ridge 22A, 
6700 ft., 1023 . The perianth-segments of the latter are much narrower, 
ranging from 14 to 23 mm. The absence of hairs from the inner surface of 
the pitchers is noteworthy. 

Heliamphora Tatei Gleason, sp. nov. Caule valido crasso amphoras 
8-15 gerente; amphoris infra medium non expansis apice acutis ciliatis intus 
dense strigosis pilis albis refiexis; laminis late obovatis insigniter cucullatis 
dorso umbonatis apice cuspidatis basi angustatis; scapa valida glabra com- 
pressa; pedicellis glabris vel minute puberulis; bracteis anguste ovatis acumi- 
natis; perianthii segmentis ellipticis acuminatis ad 68 mm. longis 42 mm. latis. 

Plant very stout, four feet high, densely leafy below; pitchers 4-5 dm. 
long, not dilated below the middle, very gradually widened to the top, tri¬ 
angular at the apex, the orifice ciliate and densely strigose with white reflexed 
hairs within, ciliate on the lamellae, glabrous on the midvein; lamina obovate, 

3 cm. long, strongly cucullate, umbonate on the back, sharply cuspidate, nar¬ 
rowed to a broad base; scape stout, glabrous, more or less compressed; bracts 
ovate, 8-10 cm. long, acuminate; pedicels comparatively slender, erect or 
slightly curved, glabrous or very minutely pubescent; perianth-segments 
elliptic, sharply acuminate, as much as 68 mm. long by 42 mm. wide. 

On the crest of Ridge 25, 6300 ft., 453 . On the older pitchers the lamina 
becomes stiff and indurated and its cuspidate apex is somewhat uncinate. 

Heliamphora Tyleri Gleason, sp. nov. Amphoris infra medium non 
expansis apice late triangularibus margine dense ciliatis intus dense strigosis 
pilis albis refiexis; laminis late obovatis apice rotundatis ad basin angustatis; 
caule folioso; pedunculo valido cum pedicellis crassis erectis pubescente; brac¬ 
teis ovatis acuminatis; perianthii segmentis ellipticis acuminatis et aristatis 
60 mm. longis 25 mm. latis. 

Pitchers elongate, 3 dm. long, not expanded below, very slightly ex* 
paneled at the broadly triangular summit, ciliate on the lamellae and the 
orifice, glabrous on the midvein, densely strigose within with white reflexed 
hairs; Hd broadly obovate, 3 cm. long, 2 cm. broad, rounded at the summit, 
scarcely umbonate, triangularly narrowed to the base; inflorescence at least 

4 dm. high and probably much more* scape stout, pubescent throughout; 
bracts ovate, 3-15 cm. long, cuneate at base, acuminate to the apex; peri¬ 
anth-segments elliptic, acuminate and aristate, about 60 mm. long by 25 
mm. wide (PL 27, fig. 2). 

Savanna Hills, 4400 ft., 1044 (type); Brocchinia Hills, 4400 ft, 592, 
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DRQSERACEAE 

Lowland species 

Drosera communis St. Hil. East Swamp at Esmeralda, 250. The spe¬ 
cies has a wide range in South America, extending from Colombia to Para¬ 
guay at low or moderate altitudes. 

Drosera Montana St. Hil. In sandy soil, Foothills Savanna, Esmer¬ 
alda, 750 ft., 391. The species in its typical form has been known hitherto 
only from southern Brazil and Bolivia, with two varieties on Mount Ro- 
raima. 

Species of Mount Duida 

Drosera Montana St. Hil., var. robusta Diels. Top of Ridge 25, 6300 
ft., 481; slopes of Peak 6, 6900 ft., 674; hitherto known only from its type 
locality on Mount Roraima. 

PODOSTEMONACEAE 1 

Lowland Species 

Rhyncholacis hydrocxchorxum Tul. On granite rocks exposed by 
falling river, Camanaos on the Rio .Negro, northern Brazil, 126; also known 
from British Guiana. 

CUNONIACEAE 1 
Species of Mount Duida 

Weinmannia crenata Presl. A small tree on Agiilta Slope, 4000 ft., 
867; an Andean species. The Duida specimen, which Is sterile, also sug¬ 
gests W. caripensis HBK., which is more to be expected there. 

Weinmannia venezuelensis Killip & Smith. Summit of Peak 7, 7100 
ft., 627; a shrub 2-3 ft. high on the slopes of Ridge 25, 5500-6000 ft., 461; 
a common species of northern Venezuela and known also from Mount 
Roraima. 

ROSACEAE 

Lowland species 

Couepia leptostachya Benth. A tree in flooded ground, Camanaos, 
on the Rio Negro, northern Brazil, 124 . The species was originally col¬ 
lected at Manaos. 

Hirtella aureo-hirsuta Pilger. A shrub In thick forest at Preguisa, 
on the Rio Negro, northern Brazil, 146; Middle Camp, Esmeralda, 372. It 
has been known previously only from the original collection of Weber- 
bauer at Moyobamba, Peru. 

1 By Albert C. Smith. 
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Hirtella Ulei Pilger. Berries red, ripening black, Grand Savanna, 
Esmeralda, 287. The only other collection is XJle’s type from the Rio Negro. 


Species of Mount Duida 


Parinarium canescens Gleason, sp. nov. Ramis petiolis et inflorescentia 
dense fulvo-pubescentibus; stipulis triangulari-ovatis minutis mox deciduis; 
petiolis brevibus crassis; laminis coriaceis ovato-oblongis acutis basi rotunda- 
tis supra glabris subnitentibus subtus arete canescenti-lanatis; inflorescentia 
parva terminale et in axillis superioribus pauciflora; hypanthio sericeo; sepalis 
sericeis triangulari-ovatis; petalis late ellipticis deciduis; staminibus fertilibus 
unilateralibus 13, anantheribus brevibus subulatis circa 5; ovario dense villoso 
sub insertione styli retrorse villoso, ovulis 2; stylo glabro. 

A small tree, the branches conspicuously roughened with lenticels, the 
younger branches shallowly many-sulcate and densely pubescent with tawny 
hairs; stipules triangular-ovate, 1 mm. long, soon deciduous; petioles stout, 
3 mm. long, pubescent like the stem; leaf-blades coriaceous, ovate-oblong, 
4-5 cm. long by half as wide, acute or subacuminate, rounded at base, their 
upper surface smooth and shining, the veins impressed and the midvein 
thinly pubescent, their lower surface densely canescent-lanate with short 
hairs, the veins prominently elevated, the lateral veins curved-ascending at 
an angle of 45°, the veinlets conspicuous and subparallel; inflorescence few- 
flowered, terminal and in the upper axils, 1-2 cm. long, pubescent like the 
stem, the pedicels 1 mm. long; hypanthium sericeous, turbinate-campanulate, 
5 mm. long, densely retrorsely villous at the throat within and thinly so 
toward the bottom; sepals triangular-ovate, 3.7 mm. long, 2.3 mm. wide, 
thinly sericeous; petals soon deciduous, broadly elliptic, 3.4 mm. long, 2.4 mm. 
wide, rounded at both ends, 3-nerved from the base, only the lateral nerves 
branching above; fertile stamens 13, the filaments as much as 8 mm. long, 
glabrous, with round-cordate anthers; sterile stamens 4 or 5, subulate, 0.4-0.7 
mm. long, opposite the ovary; all filaments united at base into a narrow ring 
0.3 mm. high; ovary inserted at the edge of the hypanthium under the fertile 
stamens, round-ovoid, 2 mm. long, densely villous with erect hairs and re¬ 
trorsely villous in a narrow strip below the insertion of the style; ovules 2; 
style lateral, slender, glabrous, 8.5 mm. long. 


On Agiiita Slope, 4000 ft., 870 . The species bears a habital resemblance 
to P. campestre Aubl., a common species of the Guianan lowlands, but has 
deciduous stipules, much smaller leaves, and smaller flowers. Apparently 
few species of the genus have so many fertile stamens, seven or eight being 
the general rule. 

* CONNARACEAE 


Lowland species 

. Connarus Sprucei Baker, In forest at Santa Isabel, on the Rio Negro, 
northern Brazil, 90; a native of the upper Amazonian region. 
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MIMOSACEAE 

The collection includes two species of Inga , 107 from the Rio Negro and 
311 from Esmeralda, and a Mimosa, 134 , from Yucabi, none of which is in 
condition to be identified satisfactorily. Two sterile plants of this family 
were collected on Agiiita Slope of Mount Duida at an elevation of 4000 ft., 
S96 and 905 , and one from the summit of the mountain, 863. 

CAESALPINIACEAE 1 

Lowland species 

Bauhinla sp. Santa Isabel on the Rio Negro, 978. 

Campsiandra angustieolla Spruce. Along the Rio Negro in northern 
Brazil at Macara, 112 , and Tarira, 113; a native of the Amazonian region. 

Cassia sp. A small tree at Esmeralda, 234. 

Heterostemon ellipticum Mart. San Gabriel on the Rio Negro, 
northern Brazil, 138; probably the only known locality for the species. 

Macrolobium confertum Gleason, sp. nov. Sect. Ontea: ramis novellis 
molliter denseque velutinis; petiolis brevissimis; foliola confertis circ. 30-jugis 
basi valde obliquis, oblongis, apice rotundatis vel paullum retusis et apiculatis 
utrinque glabris, in rachide supra et subtus pubescente; racemis multifloris 
tenuiter pubescentibus, ex axillis superioribus, floribus brevissime pedicel- 
latis; sepalis magnis 2 elliptico-oblongis, parvis 3 triangulari-lanceolatis; 
petalo unico unguiculato lamina rotundata; ovario et stylo inferne piloso. 

Branches slender, when young densely and softly pubescent with brown 
hairs, later glabrescent; petioles densely pubescent, 2-3 mm. long; rachis 
pubescent above and beneath, essentially glabrous on the sides, 8-11 cm. 
long; leaflets 25-40 pairs, 2-3 mm. apart, sessile, narrowly oblong, the 
lower 10-15 mm. long, 2-3 mm. wide, strongly oblique and inequilateral at 
base, apiculate at the rounded or slightly retuse summit, glabrous on both 
sides, paler and conspicuously veined beneath; racemes several, erect from 
the upper axils, 3-5 cm. long, floriferous from the base, the axis minutely 
pubescent, the pedicels 1.5 mm. long; large sepals 2, oblong-elliptic, 7 mm. 
long, sharply acuminate, cinereous-pubescent; small sepals triangular-lanceo¬ 
late, 3 mm. long; claw of the single petal stout, 5 mm. long, dilate below, its 
blade rotund, 5 mm. wide, 4 mm. long; stamens 3, their filaments very slender, 
flexuous, glabrous, 2 cm. long, the anthers broadly elliptic; ovary obliquely 
fusiform, 2 mm. long, pilose, on a slender stipe 3 mm. long; style 15 mm. long, 
pilose below. 

Foothills Camp at Esmeralda, 750 ft., 375; the leaves and branches 
spread horizontally. About twelve species of the section have been de- 

1 By N. L. Britton, except one species. 
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scribed, of which, only two resemble ours sufficiently to need comparison. 
M. brevense Ducke has leaflets without the terminal apiculum, considera¬ 
bly wider and farther apart, pubescent on the veins above, and inserted on 
a conspicuously winged rachis. M. Huberianum Ducke is somewhat 
closer, but differs in its rachis, which is pubescent along the sides, and in 
its leaflets, which are larger, never refuse at the summit, and twice as far 
apart on the rachis. 

Macrolobium discolor Benth. A shrub on the Grand Savanna at Es¬ 
meralda, 289; hitherto known only from the upper Rio Negro. 

Peiranisia multijuga (Rich.) Britt. & Rose. Preguisa on the Rio Ne¬ 
gro, northern Brazil, 145; widely distributed in tropical America. 

Schnella sp. Santa Isabel on the Rio Negro, northern Brazil, 102. 

Tounatea sp. Foothills of Mount Duida, 750 ft., 899. 

EABACEAE 

Lowland, species 

Clitoria latjrifolia Poir. Yucabi, on the Rio Negro, northern Bra¬ 
zil, 131; West Indies to Colombia and southern Brazil. 

Desmodium barbattjm Sw. Manaos, 37; widely distributed in tropical 
America. 

Desmodium uncinatum (Jacq.) DC. In second-growth forest, Santa 
Isabel, on the Rio Negro, northern Brazil, 99; widely distributed through 
tropical America. 

Dioclea lasiocarpa Benth. In forest at Santa Isabel, 96; widely dis¬ 
tributed through northern South America. 

Lonchocarpus uructj Killip & Smith. 1 (?) Esmeralda, 965, where it is 
known as “barbasco” and used to poison fish. The specimen is sterile and 
is not referred here with certainty. The species is so far known only from 
Gurupa, in the state of Pari, but is to be expected along tributaries of the 
Amazon and Negro. 

Pierocarpus Rohrii Vahl. In forest, Mauri-mucaua, on the Rio Ne¬ 
gro, northern Brazil, 106; Guianas and the Amazon Valley. 

Zornia diphylla (L.) Pers. In second growth at Santa Isabel, bn the 
Rio Negro, northern Brazil, 100; common and widely distributed through 
tropical America. 

A stout woody vine in fruit, from Esmeralda, 964, can not be named in 
its present condition; an herbaceous vine from Esmeralda Ridge, 275, is 
probably a species of Phaseolus. 

1 By Albert C. Smith. ' = 
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LXNACEAE 
Lowland species 

Roudieria angulata Gleason, sp. nov. Foliorum laminis membranaceis 
nitentibus obovato-oblongis abrupte cuspidatis basi ad petiolum subalatum 
longe cuneatis; panlcula jam fructifera; sepalis maturls suborbicularibus cras- 
sis opacis medio carinatis margine membranaceis ciliolatis; baccis ellipsoideis 
exocarpo tenne, endocarpo ellipsoideo S-angulato lateribus concavis; stylis 5 
persistentibus, stigmatibus capitatis. 

A small tree, the straight slender branches glabrous; leaf-blades obovate- 
oblong, broadest well above the middle, 13-18 cm. long, 5.5-8 cm. wide, 
membranous, shining, abruptly cuspidate, long-cuneate at base into a winged 
petiole 20-25 mm. long, strictly glabrous, the lateral veins finely reticulate, 
spreading at an angle of about 70°; panicles terminal, freely branched, many- 
flowered, 7 cm. long, minutely puberulent; pedicels very short; fruiting sepals 
almost circular, thick, brown, opaque, carinate in the center, membranous 
toward the edge, minutely ciliolate; fruit ellipsoid; exocarp thin; endocarp 
ellipsoid, 7 mm. long, 4 mm. in diameter, prominently and sharply 5-angled 
with concave sides; seeds elongate; styles 5, persistent, 1 mm. long, with 
capitate stigmas. 

Middle Camp, Esmeralda, 347 , 950 (type). It resembles R. humirii - 
folia Planch., but its leaves are thinner, more shining, longer attenuate at 
the base, more abruptly cuspidate at the apex, while the sharply angled 
endocarp is quite unlike that of R, kutniriifolia , which is 5-sulcate with con- 
vexly rounded sides. 

Species of Mount Duida 

Roucherxa laxiflora WinkL This species, rather recently described 
from Bolivia, has been known apparently only from the type collections, 
Buchtim 2059 and 2106, in which the flowers are too immature to admit of 
complete description. A specimen of a tree 30 ft. high, from Agiiita, 3800 
ft., 924, can not be distinguished from the type in foliage and is referred 
here without hesitation. Since it bears fully developed flowers, the follow¬ 
ing amended description of the floral structure is presented. 

Sepals broadly ovate, 2 mm. long, 1.5 mm. wide, whitish at the margin, 
very thinly puberulent on the back; petals yellow, narrowly ovate-oblong, 4.5 
mm. long, 2.2 mm. wide, rounded at the summit, flabellately veined, very 
minutely puberulent; stamens 15, connate at base into a tube 1 mm. high and 
slightly pubescent around its margin; filaments very irregular in length, from 
1.5 to 3.5 mm. long, very slender, glabrous; anthers stoutly ovoid, dorsifixed, 
2-celled, opening longitudinally; ovary conic, 2 mm. long, acuminate into 
the styles; styles 2-4, slender, 1,5 mm. long, more or less outwardly Curved 
near the summit; stigma oblique, horseshoe-shaped. 
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HUMXRIACEAE 

Lowland Species 

Humeria balsamieera Aubl. Tree Savannas at Esmeralda, 330, 33L 
The species is known to exist from this general region east to French 
Guiana. 

Humiria elorxbxjnda Mart., var. laurina (Klotzsch) Urban. Rocky 
top of Esmeralda Ridge, 209; on the Grand Savanna at Esmeralda, 283; 
originally collected and apparently known hitherto only from British 
Guiana. 

Humiria plorxbunda Mart., var. spathulata Gleason, var. nov. Foliis 
ellipticis, usque ad 60 mm. longis 25 mm. latis, apice obtusis vel subretusis, 
basi angustatis in petiolum alatum. 

Leaf-blades elliptic, as much as 25 by 60 mm. in size, obtuse or obscurely 
refuse, narrowed at base into a winged petiole 8-12 mm. long and 3-5 mm. 
wide. 

On the Grand Savanna at Esmeralda, 286 . 

Humiria savannamm Gleason, sp. nov. Ramulis minute pubescentibus 
xnox glabrescentibus; foliis subcoriaceis anguste ellipticis ad apicem obtusum 
subacuminatis, obscure crenulatis, basi cuneatis in petiolum brevissimum, ad 
venas pubescentibus ceterum glabris; inflorescentia ramosa folia superante; 
sepalis rotundis; petalis oblongo-lanceolatis, subacutis, supra medium pube- 
scentibus; staminibus 20 ad medium connatis; antheris basi barbatis connectiv 
apice producto acuminato. 

Young branches minutely pubescent, the epidermis soon becoming de¬ 
tached and the older branches thenceforth glabrous; leaves spirally arranged, 
their blades subcoriaceous, narrowly elliptic, as much as 25 by 80 mm., sub¬ 
acuminate to an obtuse apex, very obscurely crenulate or subentire, cuneate at 
base to a petiole 1-2 mm. long, the mid vein conspicuously pubescent beneath 
and obscurely so above, the surface glabrous, the margin beneath with a series 
of dark impressed glands; inflorescence somewhat exceeding the leaves, freely 
branched and many flowered, the peduncle mostly 4-5 cm, long; bracts subu¬ 
late, 2—3 mm. long; upper branches and the very short pedicels finely pubes¬ 
cent; sepals broadly rotund, irregular in size, the largest about 1 mm. long; 
petals oblong-lanceolate, 4-4.5 mm. long, subacute, finely pubescent along 
the middle in the distal half; stamens 20; filaments alternately 3.7 and 4.3 
mm. long, connate to near the middle, the free portion closely beset with four 
rows of minute processes; anthers densely setose at the base, the connective 
prolonged and acuminate; disk of 20 fleshy, narrowly fusiform, more or less 
qonnate ; ;segments ; 0.8 i mm. long; ovary spherical, glabrous, 1.2 mm. in diam¬ 
eter; style 2.7 mm, long, hirsute on the basal half. 
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On the Tree Savannas at Esmeralda, 330. The species resembles H . 
floribunda Mart., var. laurina (Klotzsch) Urban in its general appearance, 
but differs in its hairy petals and midvein, its glabrous ovary, and its 
densely long-setose anthers. 

Saccoglottxs OBLONGIEOLL4 (Benth.) Urban. A small tree at San Ga¬ 
briel, on the Rio Negro, northern Brazil, 142 , where it was originally col¬ 
lected by Spruce. It is known only from the region of the Rio Negro and 
the Casiquiare. 

Species of Mount Duida 

Htjmirla, elgribunda Mart., var. Montana (Juss.) Urban. Dry slopes 
of Savanna Hills, alt. 4400 feet, where it forms a bushy tree, 733. It has 
been known previously from the mountainous regions of southeastern Bra¬ 
zil 

RTJTACEAE 

Lowland species 

Monnieria trieolia L. At Yucabi on the Rio Negro, northern Brazil, 
129; widely distributed throughout tropical America, often as a weed. 

Species of Mount Duida 

Ravenia linearis Gleason, sp. nov. Foliis linearibus crassis glabris praeter 
nervum medium obscure strigosum; pedunculis in axillis superioribus multi- 
floris; sepalis imbricatis foliaceis ovato-lanceolatis obtusis 2 exterioribus ma- 
joribus; corolla tubulosa zygomorphia, lobo dorsale oblongo, 2 lateralibus 
semi-obovatis, 2 ventralibus connatis obovatis; staminodiis subulatis pubes- 
centibus mediano quam lateralibus dimidio breviore; staminibus 2 basi ap~ 
pendiculatis. 

A shrub 6 dm. tall with white flowers; stem slender, sparsely strigose 
above, especially at the nodes, becoming glabrous below, the internodes 2-5 
mm. long; leaves opposite; petioles slender, sparsely strigose, about 5 mm. 
long; leaf-blades thick and appearing revolute, narrowly linear, 3-4.5 cm. 
long, 1.5—2-5 mm. wide, sparsely punctate, acute, entire, scarcely narrowed 
into the petiole, obscurely strigose on the midvein, the lateral veins obsolete; 
peduncles from the axils of the upper leaves, 10-15 mm. long, sparsely strigose, 
many-flowered; flowers almost sessile; sepals foliaceous, ovate-elliptic, obtuse, 
thinly strigose, the larger 1.8 mm. long, the smaller 0.8-1.1 mm. long; corolla- 
tube slightly curved, 4 mm. long, sparsely pubescent; dorsal corolla-lobe ob¬ 
long, 2.7 mm. long; lateral lobes semi-obovate, 2.9 mm. long; ventral lobes 
completely connate into a single narrowly obovate lobe 3 mm. long, the lobes 
all obtuse, minutely cucullate, very sparsely pubescent without; filaments 
triangular, 0.3 mm. long; anthers 2, narrowly elliptic, 1.5 mm. long, their blunt 
appendages 0.3 mm. long; staminodes subulate, the two lateral L7 mna. long, 
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the median 0.9 mm. long and inserted higher up; disk entire* 0.4 mm. high* 
slightly shorter than the 5-carpelled ovary; style slender* straight* glabrous* 
2.4 mm. long. 

Streambed at Central Camp* 4800 ft.* 531 . 

Ravenia Tatei Gleason* sp. nov. Foliis oblongis vel obovato-oblongis 
crassis acutis basi obtusis breviter petiolatis, nervo medio petiolo et caule 
strigoso; pedunculis in axillis superioribus 1-2-floris; sepalis imbricatis foliaceis 
2 exterioribus majoribus; corolla tubulosa zygomorphia strigosa, lobis 4 aequal- 
ibus semi-ovatis 1 oblongo breviore; staminodiis pubescentibus medio quam 
lateralibus multo breviori; staminibus 2 basi appendiculatis. 

A shrub with light red flowers* height not stated; stem densely strigose* 
the upper internodes 10-15 mm. long; leaves opposite; petioles stout* densely 
strigose, 2 mm. long; blades subcoriaceous* bright green* oblong or obovate- 
oblong* 25-38 mm. long, 14-18 mm. wide, acute or obscurely acuminate* 
entire, densely ciliate* obtuse to rotund at base; upper surface deeply 
punctate, glabrous, the midrib strigose; lower surface strigose on the midvein* 
the prominent lateral veins curved-ascending* sparsely strigose; peduncles 
from the upper axils, 10-15 mm. long, densely strigose, 1-2-flowered, the pedi¬ 
cels very short; bracteole linear-subulate, hirsute, 3 mm. long; large sepals 2, 
ovate, 6 mm. long, 3.2 mm. wide, subacute, 1-nerved, hirsute-ciliate on the 
margin, hirsute on the midvein and densely glandular on the surface of the 
outer side, sparsely pubescent on the inner side; small sepals 3, 3.2 mm. long, 
0.8-1 mm. wide, ovate-lanceolate, acute, densely ciliate, hirsute and glandular 
on the midvein; corolla-tube slender* slightly curved, densely strigose, 20 mm. 
long; upper lobe oblong, 5 mm. long, the other lobes broadly semi-ovate, 6 mm. 
long, 3.5 mm. wide, all cucullate at the apex; anthers elliptic, nearly sessile, 
minutely appendaged at base; lateral staminodes linear-terete above a flat¬ 
tened base, pubescent, 4 mm. long; central staminode conic-subulate, pubes¬ 
cent, 1.6 mm. long; disk 5-angled, glabrous, 0.6 mm. high, about equaling the 
ovary; carpels 5, obscurely sulcate down the back; style straight, terete, 8.5 
mm. long, densely hirsute with somewhat retrorse hairs. 

' Slopes of Ridge 25, 5500-6000 ft., 436 . 

Our two species find their nearest relative in this small genus in K 
rmllioides Oliver, an endemic species of Mount Rorainaa. R. linearis is 
abundantly distinguished by its leaf-shape, its dimensions, and its con¬ 
nate lower lobes of the corolla. R. Tatei is much like Oliver’s species, but is 
distinguished by its broader leaves, rounded at base and on shorter pet¬ 
ioles, its smaller flowers with glandular sepals, its semi-ovate lobes of the 
corolla, and its staminodes of unequal length. 
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SXMARTTBACEAE 
Lowland species 

Picramnxa sp. ? A small tree 20 ft. high, in woods at Foothills Camp, 
Esmeralda, 378, is apparently an undescribed species of this genus, but 
its flowers are too immature to permit proper diagnosis. 

BURSERACEAE 

Lowland species 

Protium guianense (Aubl.) March. A shrub at Fish Creek, Esmer¬ 
alda, 962; Tree Savannas at Esmeralda, 319, 329 ; foothills of Mount 
Duida, 750 ft., 883; a widely distributed species through northern South 
America. 

Protxum paniculattjm Engl. Middle Camp near Esmeralda, a small 
tree with white flowers, 348, 957; known only from the general region of 
the Casiquiare River. 

Trattxnickia burseraefolia Mart. Rocky top of Esmeralda Ridge, 
210; highly variable and well distributed through tropical South America. 

Trattinickia btjrseraefolia Mart., var. qxjinquejtjga Engl. Rocky 
top of Esmeralda Ridge, 195, 211. This variety is endemic to Esmeralda, 
where it was originally collected by Spruce. It probably deserves elevation 
to specific rank. 

malpighiaceae 
Lowland species 

Byrsonima chrysophylla HBK. Large bushy tree at the edge of high 
water, Camanaos on the Rio Negro, northern Brazil, 122; Brazil and Pern, 
mostly at low altitudes. 

Byrsonima crassifolia (L.) HBK. Rocky top of Esmeralda Ridge, 
203; a common species of wide distribution, ranging from Cuba and Pana¬ 
ma to Bolivia and Paraguay. 

Heteropterys oblongifolia Gleason, sp. nov. Ramis glabris subteretibus; 
foliis sessilibus subcoriaceis lineari-oblongis obtusis margine coriaceis basi 
acutis utrinque glabris et reticulato-venosis; paniculis elongatis tenuissime 
strigosis bracteis patujis brevibus subacutis obditis; racemis 1-6-floris; sepalis 
glandulas 8 duplo excedentibus recurvis utrinque dense pubescentibus; pet- 
alorum longe unguiculatorum laminis rotundato-ovatis basi truncatis inciso- 
dentatis; staminibus 10 alternatim paullum inaequalibus basi connatis, 
antheris arcuatis glabris dorso atro-maculatis; stylis subaequalibus rectis; 
samarae ala arcuatim adscendente membranacea. 

Stems glabrous, sub terete, the intern odes 1-5 cm. long; leaves sessile, sub- 
coriaceous, linear-oblong, 5-9 cm. long, 1-2 cm. wide, obtuse, coriaceous and 
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thickened on the margin, acute at base, glabrous, the lower side slightly paler; 
veins lightly elevated and finely but conspicuously reticulate on both sides; 
panicles terminal and from the upper axils, slender, 10-15 cm. long, thinly 
strigose, racemes spreading, the lowest up to 4 cm. long, 1-6-flowered; bracts 
spreading, oval, subacute, 1-2 mm. long; pedicels 0,4 mm. in diameter, 5-10 
mm. long; glands 8, elliptic-oblong, 2 mm. long; sepals revolute, triangular, 
acute, densely pubescent on both sides, exceeding the glands by 2 mm.; petals 
with claw 2.7 mm. long, the yellow blade round-ovate above a truncate base, 
incised-dentate, 3 mm. long and wide; stamens 10, alternately slightly un¬ 
equal, the filaments flat, narrowly triangular, glabrous, about 2 mm. long, con¬ 
nate for two fifths of their length; anthers broadly oblong, somewhat arcuate, 
0.8 mm. long, the connective with a dark purple spot on the back; ovaries el¬ 
lipsoid-trigonous, 0.9 mm. long; styles nearly straight, slightly divergent, 
stout, 2.2 mm. long, glabrous, stigmatic at the inner angle of the apex; 
samaras 15 mm. long, the wing semi-obovate, thickened on the outer margin, 5 
mm. wide, rounded above, thinly brown-pubescent, extending down the inner 
face of the body to a minute obscure basal appendage. 

Grand Savanna at Esmeralda, 288 : 297 (type); the former described 
by the collector as a low woody straggling shrub. This one also differs con¬ 
siderably from the type in the shape of the leaves, the longest being 76 by 
29 mm., the broadest 58 by 30 mm.; in correlation with the broader outline 
they are also rounded at both ends. E. oblongifolia is a member of the sec¬ 
tion Stenopierys Nied. and is probably most closely related to H . Grise- 
bachiana Nied., wdxich has leaves of a broader outline, pubescent on both 
sides, and obtuse sepals glabrous within. 

Lophanthera longieolia (HBK.) Griseb. River banks and flood 
sands, Muyrapenima, on the Rio Negro, northern Brazil, 53; distributed 
through the valley of the Amazon and also reported from southern Brazil. 

Species of Mount Duida 

Byrsonima bracteolaris Benth. A low bushy tree or shrub with pink 
flowers, on hillsides at Central Camp, 4800 ft., 566 , 595; dry crests of Sa¬ 
vanna Hills, 4400 ft., 740. The species has been known only from Schom- 
burgk’s original collections near or on Mount Roraima, with which our 
specimens agree precisely. 

Byrsonima cretacea Gleason, sp. nov. Fruticosa; ramis noveliis dense 
brunneo-tomen t osis; petiolis brevibus crassis; stipulis ovatis acuminatis erectis; 
foliorum laminis coriaceis ovato-oblongis apice rotundatxs basi cordatis am- 
plexicaulibus supra glabris subnitentibus subtus indumento albido cretaceo ob- 
tectis; racemis brevibus et pedunculis pedicellisque dense tomentosis; calyce 
10-glanduloso sepalis triangulari-ovatis recurvatis extus tomentosis; filamentis 
, glabris teretibus; connectivo non producto verruculoso; thecis basi breviter 



1931] 


GLEASON: THE TYLEE-DXJXDA EXPEDITION 


379 


productis apice introrse barbatis ceteram glabris; ovario glabro; stylis 
subulatis. 

“A straggling tree” (Tate); branches of the season stout, densely tomen- 
tose with purple-brown matted hairs, those of the second season nearly or quite 
glabrous, the internodes 4-7 cm. long; stipules intrapetiolar, broadly trian¬ 
gular-ovate, erect, 5-6 mm. long, sharply acute, densely tomentose on the back; 
petioles very stout, 3-4 mm. long, densely tomentose on the back, apparently 
glandular on the sides; blades coriaceous, ovate-oblong, the lowest of each 
season’s growth 30 by 17-25 mm., the upper gradually larger to as much as 
73 by 54 mm., broadly rounded and sometimes minutely apiculate at the 
summit, entire, deeply cordate at base, the rounded auricles 8-11 mm. long; 
lateral nerves about 15 pairs, ascending at about 70°, essentially plane and 
finely reticulate above; upper surface dark green, somewhat shining, glabrous; 
lower surface completely covered with a dense white chalky separable indu- 
ment; inflorescence of 1 or 2 crowded terminal racemes 6-8 cm. long, of which 
the basal 2 cm. is sterile, densely red-brown tomentose, its branches jointed 
near the base, above which the pedicel is as much as 16 mm. long; bracts de¬ 
ciduous, lanceolate, long-acuminate, subcordate and sessile at base, glabrous 
above, densely tomentose beneath; sepals connate for about tw T o fifths of their 
length and bearing 10 obovate glands 2.8 mm. long, the free tips exceeding the 
glands by 3.2 mm., strongly recurved at tip, acute, fleshy, glabrous within, 
tomentose without; petals broadly ovate, slightly erose, rounded at the sum¬ 
mit, rounded below to a somewhat decurrent base, 6,5 mm. long, 5.5 mm, wide, 
on claws 2.3 mm. long, the fifth petal slightly larger with a stouter clavate 
claw; filaments 3.7 mm. long, glabrous, red; connective stout, brown, semiter- 
ete, 1,3 mm. long, rounded on the back and at the summit, minutely verru- 
culose, minutely exceeding the thecae; thecae 1.4 mm. long, prolonged at base 
0.2 mm., contiguous and somewhat widened upward, pilose at the tip with 6-8 
stiff introrse hairs 0.6-0.8 mm. long; ovary subglobose, glabrous; styles terete, 
sharp, straight, slightly divergent, 4 mm. long; receptacle densely brown- 
tonientose within (PL 28, fig. 2). 

Hillsides and flat ground at Central Camp, 4800 ft., 533. The collector 
notes that the petals are ’white and the leaves “peppered with brown” be¬ 
neath; this appearance proves to be caused by the copious growth of an 
alga. The position of the species in the genus is clearly in subgenus Bra- 
chyzeugma , section Eriolepis , subsection Brachypus , series Brachybotrys, 
where it is obviously related to Byrsonima mriabilis Juss. Its distinguish¬ 
ing features are the larger flowers, the smaller anthers, the deeply cordate 
leaves, and especially the continuous chalky coating of the lower surface 
of the leaves. 1 

1 A common, straggly, small tree with long weak ascending branches. It is widely 
distributed in the slope forest and brush, being also equally common at Provisional 
Camp and among the Tyleria woods at Central Camp.—G. H. H. T, 



380 


BULLETIN OB THE TORREY CLUB 


[VOL. 58 


Biacidia vestita (Benth.) Jackson. A slender tree 20 ft. high, with 
yellow flowers, the persistent calyx enlarging and turning red at maturity 
of the fruit, stream-bank at Central Camp, alt. 4800 ft., 563 . This well 
marked species, neglected by recent authors, has been known only from 
the original collection of Schomburgk in the region of Mount Roralma. 1 

VOCHYSIACEAE 2 

Lowland species 

Qttaiea esmeraldae Standi, sp. nov. Ramuli crassi fusci glabri, inter- 
nodis brevibus; folia brevissime petiolata crasse coriacea opposita, laminae 
marginatae oblongae vel ovali-oblongae apice rotundatae vel emarginatae et 
mucronatae, basi rotundatae, glabrae, venis creberrime gracillimis; in- 
florescentia pauciflora, ciciniis 1-2-floris, floribus magnis breviter pedicellatis, 
alabastris elongato-oblongis acutiusculis, calcare pedicello paullo breviore 
cylindrico c. quartam calycis partem metiente; anthera dense barbata; capsula 
ellipsoidea glabrata rotundato-trigona apice acuta et in stylum elongatum 
sensim attenuata. 

Branchlets stout, fuscous, glabrous, sub terete, the internodes 1.5-2.5 cm. 
long; leaves thick-coriaceous, very shortly petiolate, opposite, the thick 
petioles 4-7 mm. long, glabrous; leaf-blades glabrous, oblong to oval-oblong, 
7-9.5 cm. long, 3.5-5 cm. wide, broadly rounded or shallowly'emarginate at 
the apex, rounded at the base, conspicuously marginate, yellowish-green on 
the upper surface, the venation promin’ulous, brownish and much paler be¬ 
neath, the costa stout, prominent, the veins very numerous and approximate, 
diverging at nearly a right angle, united to form a distinct and regular collec¬ 
tive nerve less than 1 mm. from the margin; inflorescence terminal, simply 
racemose, 4-11 cm. long, rather few-flowered, the rachis angulate, minutely 
ferruginous-puberulent, the internodes 1 cm. long or less, the flowers solitary 
or geminate, the stout pedicels 4-5 mm. long, sparsely puberulent; brae tie ts 
at the base of the pedicel minute; calyx-segments coriaceous, dilate, the outer 
ones broadly ovate, acute, 3 mm. long, the third and fifth broader and twice 
as long, the blade of the fourth broadly elliptic, carinate, 18 mm. long, obtuse, 
sparsely ferruginous-puberulent, the spur 5 mm. long, cylindric, obtuse; petal 
suborbicular, 2 cm. long, glabrous, with numerous short broad crispate lobes 
near the apex; filament very thick, glabrous, 8 mm. long, the anther 1 cm. long, 
densely barbate along one side; style stout, about 2 cm. long, glabrous; ovary 
ferruginous-hirsute; capsule ellipsoid, rounded-trigonous in cross section, 2.5 
cm. long, glabrate, densely and minutely tuberculate, obtuse at the base, acute 
at the apex and gradually narrowed to the base of the persistent style. 

1 This plant, a good-sized tree with straight trunk six to eight inches in diameter, 
was first observed along the stream a short way below Central Camp. Here it was rather 
common.—G. H.H.T. 

2 By Paul C. Standley. 



1931] 


GLEASON: THE TYLER-BHIDA EXPEDITION 


381 


Rocky top of Esmeralda Ridge, 194 . It is evident that this plant is re¬ 
lated to Q. cassiquiarensis Spruce, of the same general region, but it dis¬ 
agrees in so many respects with the description of that species that it does 
not seem possible that it can be conspecific. The leaves of Q. cassiquiaren¬ 
sis are described as much larger, the flowers considerably larger, and the 
spur of the calyx as conic. 

Species of Mount Duida 

Qualea sp. Agiiita, 4000 ft., 915. The specimen is sterile and it has not 
been possible to place it specifically. Probably it represents an undescribed 
species. The leaves are rather narrowly oblong and acute. 

POLYGALACEAE 1 
Lowland species 

Elsota dxvessifolia (L.) Blake. Rocky top of Esmeralda ridge, 212 . 
Common from northern Mexico to Ecuador, and from the Lesser Antilles 
to Brazil. Tate’s plant somewhat approaches E, coriacea (BonpL) Blake, a 
rather doubtfully distinct species. 

Polygala adengphora DC. Esmeralda, 178 , 280. British Honduras; 
Trinidad and Venezuela to French Guiana. 

Polygala hygrophila HBK. Dry savannas, Esmeralda, 257 . British 
Honduras; Panama to northern South America. 

Species of Mount Duida 

Momina duidae Blake, sp. nov. Frutex, ramis parcepatenti-hirsutulis; 
folia ovalia vel obovato-ovalia ca. 3 cm. longa 1.5 cm. lata petiolata estipulata 
apice rotundata obtuse apiculata vel emarginata basi rotundato-cuneata 
coriacea marginata margine vix revolute utrinque strigillosa; racemi 3 breves 
terminales; flores mediocres; sepala inferiora per tertiam partem longitud- 
inis connata; ovarium glabrum. 

Shrub ca. 0.6 m. high; branches 1.5-2 mm. thick, not densely spreading- 
hirsuiulous and often sparsely strigillose; internodes 2-7 mm. long; petioles 
strigillose and sparsely hirsutulous, 2-3 mm. long, narrowly margined above; 
blades 2-3.3 cm. long, 1.3-1.8 cm. wide, with paler slightly thickened scarcely 
revolute margin, glabrescent above, sometimes sparsely hirsutulous on costa 
beneath, penninerved, the costa prominent and the about 3 pairs of principal 
lateral veins promlnulous beneath, the veins and costa sulcate above, the 
secondaries inconspicuous; racemes pubescent like the stem, the peduncles 
about 5 mm. long, the racemes rather dense, about 6 mm. long, 8-10 mm. thick 
(as pressed), the axis becoming 3 cm. long; bracts caducous, not seen; pedicels 
strigillose, 1 mm. long; “flowers purple and yellow”; upper sepal oblong-ovate, 

1 By S. F. Blake. 
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obtuse, ciliolate, 2mm. long; lower sepals ovate, obtuse, ciliolate, 1.5mm. long; 
wings obovate-suborbicular, 4.5 mm. long, 3.8 mm. wide, 4-nerved, ciliate on 
the short claw and at base of limb; keel 5 mm. long, ciliolate on upper margin 
for about half its length from base; upper petals obliquely ov* te, 4 mm. long, 
somewhat dilated and bent at tip, densely puberulous on upper margin for 
about two thirds of their length, the free part pilose near the middle on both 
surfaces; stamens 8, the sheath pilose on margin, long-pilose at tip, the fila¬ 
ments glabrous, 1-1.5 mm. long; ovary and style glabrous; fruit not seen. 

Summit of Peak 7, 7100 ft., 604. Apparently nearest M. cacumina N. 
EJBr. of Mt. Roraima, which from description has glabrous or very sparse¬ 
ly short-pubescent branches, larger oblong or lance-oblong glabrous leaves 
(5 cm. long and 2,5 cm. wide), and upper petals with different pubescence, 

EUPHORBIACEAE 
Lowland species 

Aparisthmxum cordattjm (Juss.) Baill. Along the Rio Negro at Santa 
Isabel, 977, 988, 989; as new growth in burned forest at Esmeralda, 343 . 
The species ranges from Venezuela and the Guianas south to southern 
Brazil and Bolivia. 

Croton cuneatus Klotzsch. At Yucabi, on the Rio Negro, northern 
Brazil, 971 , 991; upper Amazonian forests and the Guianas. 

Croton palanostigma Klotzsch. Santa Isabel on the Rio Negro, 984; 
a native of the Amazonian region. 

Croton suavis HBK. River banks and flood sands at Muyrapenima, 
on the Rio Negro, northern Brazil, 66, 68; British Guiana and coastal 
Venezuela. 

Maprounea guyanensis Aubl. On land subject to flood at Muyra¬ 
penima and Camanaos, on the Rio Negro, northern Brazil, 62, 12L The 
species is widely distributed from the Guianas south to Bolivia and south¬ 
ern Brazil. 

Phyllanthus dxeeusus Klotzsch. East Swamp at Esmeralda, 261; 
a common species through the West Indies and tropical South America. 

■ Pogonophora Schomburgkiana Miers. Santa Isabel, on the Rio Ne¬ 
gro, northern Brazil, 990. The species ranges from the Guianas and the up¬ 
per Amazon valley south to Rio de Janeiro. 

Species of Mount Duida 

Phyllanthus duidae Gleason, sp. nov. Fruticosa ramosa, ramis glabris 
supemeglaucescentibus; petiolo brevissimo; foliorum laminis subcoriaceis late 
rotundis integris, apice rotundatis vel subretusis, basi alte cordatis caulem 
amplectentibus, glabris pallide viridibus; perianthio 6-parti to sepalibus 
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femineis valvatis, masculinis imbricatis; staminibus 3 liberis; filamentis brevis- 
simis, antherls extiorsis longltudinaliter dehiscentibus; disco et ovarii rudi- 
mento nullo; capsula 6-valvata 3-loculare 6-sperxna, caiyce indurato per- 
sistente. 

A branching shrub at least 3 dm. high, the branches slightly glaucous 
when young, glabrous, terete, with internodes 5-10 mm. long; petioles stout, 
1 mm. long; leaf-blades subcoriaceous, pale green, broadly rotund, as much as 
25 mm. long by 30 mm. broad, entire, rounded or obscurely refuse at the sum¬ 
mit, deeply cordate and amplexicaul at the base, with rounded auricles and 
narrow sinus, glabrous, the veins obscure above, evident and lightly impressed 
beneath, subdichotomous and scarcely reticulate; staminate flowers in small 
clusters: sepals 6, in two circles of 3, thickened below the middle, elliptic-ob¬ 
long, the outer 2.4 by 1.3 mm., the inner 2.1 by 0.9 mm.; disk and rudiment of 
ovary none; stamens 3, free, extrorse, the very short filaments widened above 
to a triangular connective slightly exceeding the oblong pollen-sacs which are 
contiguous above and divergent below; pistillate flowers solitary, the pedicel at 
maturity 5 mm. long and thickened distally; sepals 6, valvate, persistent, 
eventually 10 mm. long by 2.5-3 mm. wide; disk represented by 6 rounded 
lobes within and opposite the sepals; capsule globose, 5 mm. long, 3-celled, 
6-seeded, the united portion of the persistent styles 4 mm. long (PL 29). 

Summit of Peak 7, 7100 ft., 629 (type), 640; on dryish outcrop, Ridge 
23a, 6400 ft,, 479. The characters enumerated above indicate that it be¬ 
longs to the section Microglochidion MuelL Arg., hitherto represented by 
two species of Mount Roraima. The Duida plants differ from them in their 
remarkably broad, deeply cordate, clasping leaves, 1 

Phyllanthus vacciniieoliijs MuelL Arg. A bush 6 ft. high on the 
slopes of Ridge 25, 5500-6000 ft., 447 . The leaves are nearly or quite twice 
as large as those of specimens from Mount Roraima, which is the only pre¬ 
viously known station for the species. 

cyrillaceae 
Species of Mount Duida 

Cyrilla brevxfolia N. E. Brown. Summit of Peak 7, 7100 ft., 1045; 
known elsewhere only from Mount Roraima. The differences between this 
and the following species are slight and scarcely entitle it to specific rank. 

Cyrilla racemielora L. Slopes of Ridge 25, 5500-6000 ft., 419; a 
bush 10 ft. high at Desfiladero, 6100 ft., 693; summit of Peak 7, 7100 ft., 

1 This low-growing, wiry little plant was first noted on Ridge 23b at a place where 
the soil was very thin and instead of sandstone a thick bed of shale was exposed. Later 
it was seen to be plentiful on the top of Peak 7 and on the crests of most of the ridges 
near the cliffs.—G. HL H. T. 
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615; without locality, 1015. The species extends from the southeastern 
United States through the West Indies into northern South America. 

Purdiaea nutans Planch. Slopes of Ridge 25, 5500-6000 ft., 425; 
summit of Peak 7, 7100 ft., 611; hitherto believed endemic to the moun¬ 
tains of northeastern Colombia. 

AQUIBOLIACEAE 

Species of Mount Duida 

Ilex duidae Gleason, sp. nov. Fruticosa glaberrima; petiolis brevibus 
crassis rugosis; laminis coriaceis nitentibus late ellipticis vel subobovato-ob- 
longis, minute apiculatis integris subrevolutis basi rotundatis subtus punctatis; 
venis lateralibus paullum adscendentibus leviter elevatis; paniculis masculis 
axillaribus ramosis bracteis minutis late subulatis; pedicellis flores aequantibus 
vel sublongioribus; petalis late ovatis crassis insigniter reticularis; filamentis 
latis antheras aequantibus; antheris cordato-ovatis loculis discretis; ovario 
ovoideo 5-loculare, stylo nullo. 

A bushy shrub, glabrous throughout, the internodes 15-30 mm. long; 
petioles stout and thick, rugose, 3 mm. long; blades coriaceous, shining above, 
brown and opaque beneath, 5-8 cm. long, 3.5-5.5 cm. wide, broadly elliptic 
or subobovate-oblong, broadly rounded above to a minutely apiculate tip, 
revolute, rounded at base; lateral veins ascending at an angle of about 75°, 
lightly elevated on both sides, the veinlets obscure and reticulate; stipules 
none; panicles axillary, freely branched, two-thirds as long as the subtending 
leaves, the minute bracts broadly subulate; pedicels 2-4 mm, long; calyx-lobes 
depressed-ovate to nearly semicircular, thick In the middle, thinner at the 
margins, rounded, obtuse, or subacute at the apex; petals spreading, broadly 
ovate, rather fleshy, 2.7 mm. long, 1.9 mm. wide, rounded above, conspicuously 
reticulate; stamens 5, alternate with the petals, inserted at the summit of the 
short corolla-tube; filaments flattened, 0.8 mm. long, 0.4 mm. wide, erect; 
anthers cordate-ovate, 0,8 mm. long, the two thecae separate and opening 
by lateral longitudinal slits; ovary 5-celled, stoutly ovoid, 1.7 mm. high; style 
none, the sessile stigma 1.5 mm. in diameter, obscurely lobed. 

Ridge crest at Savanna Hills, 4400 ft., flowers white, 772 . The species 
is most closely related to the Andean J. oUusata (Turcz.) Triana, which 
differs in its striate petiole, pubescent calyx, and various other characters. 

Ilex retusa Klotzsch, A bush 10 ft, high, with thick leaves and red 
fruit, moist slopes of the Savanna Hills, 4400 ft,, 728, 833; also known from 
Mount Roraima. ^ 

Ilex retusa Klotzsch, van subepunctata Loes. A bush 6 ft. high, 
with white flowers, slopes of Ridge 25,5500-6000 ft., 44P; summit of Peak 
7, 7100 ft., 619, 643; also known from Mount Roraima. If our material is 



193 i] 


GLEASON: THE TYLER-DTJIDA EXPEDITION 


385 


sufficient to give a proper idea of the distribution of both species and 
variety, the latter is evidently the form of higher altitudes. 

Ilex sp. A shrub or tree at Central Camp. 4800 ft., 557. It has solitary 
axillary fruits and coriaceous, obovate-oblong, conspicuously crenate 
leaves 7-10 cm. long. 

Ilex sp. A shrub 3 ft. high on the slopes of Ridge 25, 5500-6000 ft., 
424 . The coriaceous leaves are oblong, acute to retuse, 3-4 cm. long and 
half as wide; the fruits are axillary, solitary, and long-pedicelled. 

Ilex sp. A bush from the summit of Ridge 25, 6000 ft., 526, has been 
referred tentatively to this genus. The coriaceous leaves are spatulate-ob- 
long, tapering to the base, rounded and minutely apiculate at the summit. 

HIPPOCRATEACEAB 

Species of Mount Duida 

Hippocratea sp. A sterile specimen of a vine from the canyon of the 
Rio Negro, 4400 ft,, 827 , is undoubtedly of this genus, but it is impossible 
to carry the identification further with assurance. 

ICACINACEAE 
Lowland species 
Poraresia Gleason, gen. nov. 

Frutex vel arbor foliis amplis alternis petiolatis, paniculis parvis axillari- 
bus, iioribus sessilibus bracteis 3 suffultis. Sepala 5 libera valde imbricata. 
Petala 5 lineari-oblonga supra medium incrassata villosa. Stamina 5 cum pet- 
alis alternis hypogyna. Filamenta filiformia supra medium villosa. Anthera 
linearia 4-locellata longitudinaliter dehiscentia connective non superata. Ovar¬ 
ium obpyramidatum glabrum. Styli 2 hirsuti, stigmate non incrassato. 

Stems woody. Leaves alternate, ample, long-petided. Stipules none. 
Panicles small, axillary, few-flowered. Flowers 5-merous, sessile, each closely 
subtended by 3 bractlets. Calyx strongly imbricate, the outer two sepals 
shorter than the others, the inner two considerably widened. Petals imbricate, 
linear-oblong, the basal half thin, the distal half thickened, more or less in¬ 
volute, and densely villous within. Stamens 5, alternate with the petals. Fila¬ 
ments filiform, elongate, densely villous in the distal half. Anthers linear, 4- 
celled, the thecae attached laterally to the connective, dehiscent in two longi¬ 
tudinal slits, not surpassed by the connective. Ovary glabrous, obpyramidal. 
Styles 2, elongate, hirsute, the stigma not differentiated. 

The name is compounded from Poraqueiba and Villatesia, two genera 
of the Icacinaceae which our plant resembles in some features. 

Poraresia anomala Gleason, sp. nov. Caule glabrd multi-sulcatb; foliis 
longe petiolatis elliptico-oblongis abrupte acudmatls integris basi acutis 
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utrlnque glabris, venis lateralibus utrinque prominentibus adscendentibus; 
paniculis petiolos aequantibus vel duplo longioribus arete sericeis; bracteis 
calyce brevioribus late triangularibus cilia tis; sepalis extimis late ovatis in- 
timis latissimis, petails extus pulverulentis. 

Stem smooth, about 10-sulcate, the internodes slender, 2-5 cm. long; 
petioles slender, 2-3 cm. long, flattened on the top with elevated margins, very- 
minutely pubescent; leaf-blades thin, obovate-oblong, 15-19 cm. long, 5-8.5 
cm. wide, abruptly acuminate, entire, broadly acute at base, glabrous through¬ 
out, midvein and lateral veins (6-11 on each side) prominent on both sides; 
panicles 3-5 cm. long, minutely sericeous; bractlets broadly triangular, 0.7 
mm. long, ciliate; flowers sessile; sepals broadly ovate to depressed-rotund, 1.6 
-1.3 mm. long, 1.3-2.2 mm. wide, depending on their position, all glabrous; 
petals 4 mm. long, the basal 1.6 mm. thin in texture and obscurely 3-nerved, 
the distal 2.4 mm. thick or subfleshy, usually involute, and densely villous on 
its lower half with white hairs 1 mm, long or more; filaments filiform, 2.4 mm. 
long, densely villous above the middle; anthers 1.9 mm. long; styles about 1.9 
mm. long, one always exceeding the other. 

At Santa Isabel, northern Brazil, 979 . The taxonomic position of this 
plant has been a matter of some difficulty, especially since it was not possi¬ 
ble to determine the structure of the ovary satisfactorily. The bearded pet¬ 
als, the filaments villous toward the summit, the anthers with their lat¬ 
eral thecae are all common characters among members of the Icacina- 
ceae , suggesting respectively Poraqueiba , Rummer ia, and Emmotum; the 
venation of the leaf is almost precisely that of Poraqueiba . Separate sepals 
are characteristic of Villaresia , a genus with short, cordate-reniform 
anthers, while the other American genera have a tubular calyx with the 
sepals reduced to small lobes. No record has been found of any American 
genus possessing anthers so long and so proportionately slender as those 
of our plant, and the presence of two styles, which seems to be universal, 
is an exception among other members of the family. 

Species of Mount Duida 

Emmotum argenteum Gleason, sp. nov. Ramis dense cinerels; petiolis 
brevibus cinereis; foliis juvenilibus argenteo-sericeis, adultis oblongis acumi- 
natis basi rotunda tis utrinque ad venam sericeis ceterum mox glabrescentibus 
venis lateralibus venulisque obsoletis; fasciculis axillaribus brevibus sessilibus 
paucifloris; floribus subsessilibus; calyce 5-mero sericeo lobis triangularibus 
acutis tubam aequantibus; petalis ovato-lanceolatis intus supra medium ad 
venam villosis; filamentis complanatis ad basin dilatatis; antheris triangulari- 
bvatis acutis, thecis lateralibus apice approximatis connective non superatls; 
ovario villoso 3-loculari; stylo breve apice 3-dentato. 

Branches nearly terete, densely sericeous when young, eventually gla¬ 
brous, the internodes 2-3 cm. long; petioles channeled above, densely serice- 
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ous, 5-8 mm. long; blades firm or subcoriaceous in texture, dull green, oblong, 
7—12 cm. long, 32-47 mm. wide, abruptly acuminate into a very sharp cusp 
12-15 mm. long, entire, rounded or broadly obtuse at base, densely silvery- 
sericeous when young, permanently sericeous on the midvein, otherwise soon 
becoming glabrous, the lateral veins and veinlets obscure or almost obsolete; 
fascicles axillary, few-flowered, about equaling the petioles, sericeous; flowers 
subsessile; calyx-tube deeply saucer-shape, 1.2 mm. long, the lobes triangular, 
acute, 1.2 mm. long, the whole finely sericeous; petals firm in texture, ovate- 
lanceolate, 3.3 mm. long by 1.4 mm. wide, sharply acute, slightly outwardly 
curved, sericeous on the outside, the inner side nearly glabrous below, above 
the middle near the midvein densely villous with reddish-yellow hairs; fila¬ 
ments 2.8 mm. long, glabrous, dilated toward the base; anthers triangular- 
ovate, 0.9 mm. long, acute, the thecae attached laterally, separate below, 
approximate at the summit; ovary globose-ovoid, 1.5 mm. long, densely serice¬ 
ous; style straight, 0.8 mm. long, 3-toothed at the summit. 

On slopes at Central Camp, 4800 ft., 564, described by the collector as a 
small slender shrub. It is most nearly related to E. fagifolium Desv., but 
differs in its acute anthers, its almost obsolete veins and veinlets, its almost 
glabrous mature leaves, and its much more densely sericeous stem. Of these 
the lack of conspicuous lateral veins is most obvious and sets it apart at 
once from all other species of the genus. 

SAPINDACEAE 

Lowland species 

Cardiqspermum Halicacabum L. San Carlos on the Rio Negro, 
northern Brazil, 163; widely distributed throughout tropical America. 

Two sterile specimens of trees from Esmeralda, 309 , 353 , may belong 
in this family but have not been satisfactorily referred to a genus. 

VITACEAE 

Lowland species 

Cissijs erqsa L. C. Rich. River banks and flood sands at Muyrapeni- 
ma, on the Rio Negro, northern Brazil, 57. The species ranges from Cen¬ 
tral America and the West Indies south to Brazil. 

Cissijs sicyoedes L. San Carlos, on the Rio Negro, northern Brazil, 
161; widely distributed from Florida and Mexico to Brazil. 

MALVACEAE 

Lowland species 

Hibiscus eurcellAtus Lam. River banls and flood sands at Muyra- 
penima, on the Rio Negro in northern Brazil, 55, 71. Widely distributed 
through the American tropics from Florida and Mexico to Paraguay. 
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Sida glomeeata Cav. In second growth, Santa Isabel, northern Bra- 
zil, 9L Common from the West Indies and Central America to Bolivia. 

STERCULXACEAE 

Lowland species 

Buettneria jaculieolia Pohl. Swampy savanna at Esmeralda, 186 . 
It is a characteristic species of the savannas north of the Amazon, and 
ranges from eastern Colombia to British Guiana. 

DILLENIACEAE 

Lowland species 

Bavilla aspera (AubL) Benoist. New Savanna, Esmeralda, 345; a 
common species from Venezuela and the Guianas to Bolivia and southern 
Brazil. 

Dolxocarpus densielorxjs Sprague & Williams ined. A shrub in 
swampy ground, Grand Savanna, Esmeralda, 282; also at Middle Camp, 
Esmeralda, 346; hitherto known only through the type collection of Spruce 
from Tarapoto, Peru. It Is with regret that an unpublished name is used in 
this report. 

OCHNACEAE 

Lowland species 

Ouratea roraimae Engl. Tall bush at base of Esmeralda Ridge, 276 . 
The species is otherwise known only from much greater altitudes in the 
vicinity of Mount Roraima. 

Ouratea spruceana Engl. Rocky top of Esmeralda Ridge, 192, a 
shrub with red capsules; Buena Vista, on the Rio Casiquiare, 154; the only 
other known collection is from San Carlos. 

Ouratea verruculosa Engl. A shrub at San Gabriel, on the Rio Ne¬ 
gro, northern Brazil, the only known station of the species. 

Pentaspatella Gleason, gen. nov. 

Folia parva margine incrassata venulis adscendentibus. Stipulae ad pila 
brevia reductae mox deciduae. Flores parvi 5-meri. Sepala imbricata venis 
parallelis. Petala obovata. Staminodia parva spathulata inter filamenta in- 
serta et eis brevioria. Filamenta brevia crassa. Antherae subulatae apicula- 
tae; Ovarium qvoideum apice obtusum 1-loculare ovulis paucis basalibus. 
Stylus filiforMis. Stigma punctiforme. Capsula 3-valvata. 

; ■■'.'iaerliaceous, freely branched above. Leaves small, thickened at the mar¬ 
gin, with ascending, somewhat branched veinlets. Stipules reduced to slender 
hairs, soon deciduous. Inflorescence paniculate, terminal, many-flowered. 
Flowers pedicelled, 5-merous. Sepals imbricate, with parallel veins. Petals 
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obovate. Staminodes 5, spatulate, shorter than the stamens and inserted be¬ 
tween them, forming with them a single continuous ring. Filaments short and 
stout. Anthers subulate, apiculate. Ovary ovoid, obtuse at the summit, 1- 
celled, the ovules few, borne on long funiculi from the base. Style filiform 
straight. Stigma punctiform. Capsule 3-valved. 

Although the single species has the aspect of Sauvagesia, it differs 
greatly in the character of its staminodes and ovary and is clearly related 
to Leitgebia, from which it is distinguished by its stipules and inflorescence, 
as well as by its general habit. 

The name of the genus refers to its five spatulate staminodia. 

Peniaspatella ramosa Gleason, sp. nov. Herba ramosa; caule angulato 
folioso, stipulis subulatis deciduis, foliis anguste ellipticis obtusis integris sub- 
revolutis ad petiolum brevissimum angustatis; panicula multiflora, pedicellis 
brevibus gracilibus; sepalis ovato-lanceolatis obtusis; petalis obovatis; 
staminodiis staminibus et pistillo ut supra descriptis. 

A freely branched herb 4-8 dm. tall; stems simple below, strongly angled, 
persistently leafy; stipules subulate, 3 mm. long; petioles scarcely differenti¬ 
ated, 1 mm. long or less; blades narrowly elliptic, 2-3 cm. long, 5-9 mm. wide, 
obtuse, entire, somewhat revolute, at least when dried, acute at base, glabrous, 
dull green, the lateral veinlets obscure; panicles terminal, 3-6 cm. long, many- 
flowered; pedicels slender, 3-5 mm. long; sepals ovate-lanceolate, 4 mm. long, 
obtuse, parallel-veined; petals obovate, apparently about S mm. long; stam¬ 
inodes 5, between the stamens, spatulate, flat, acute, 1.3 mm. long; filaments 
stout, about 0.2 mm. long; anthers subulate, 2.4 mm. long, tapering to the 
apiculate apex; ovary about 1.5 mm. long, ovoid, obtuse, 1-celled, bearing 
several basal ovules on long funiculi; style very slender, 2.5 mm. long. 

Grand Savanna at Esmeralda, 292,1005 (type). 

Sauvagesia deelexieolia Gardn. East Swamp at Esmeralda, 265; 
also in Goyaz, central Brazil. 

Species of Mount Duida 

Leitgebia gtjianbnsis Eichl. Gorge of Cano Negro, Savanna Hills, 
4000 ft., 807; a straggling bush on the Savanna Hills, 4400 ft., 751; a low 
woody bush on Ridge 23c, 6500 ft., 662. In these three specimens the 
leaves are only 6-10 mm. long. A fourth specimen, a brittle-stemmed shrub 
3 ft. high on the Brocchinia Hills, 4500 ft., 590 , has leaves as much as 22 
mm. long; being sterile it is referred here with some doubt. The species 
has been known hitherto only from the region of Mount Roraima. 

Luxemfeurgia duidae Gleason, sp. nov. Ramis angulatis stipulis per- 
sistentibus; foliis coriaceis anguste oblaneeolatis acutis remote incurve- 
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denticulatis basl longe cuneatis; floribus panels solitariis in axillis foliorum 
superiorum longe pedunculatis; pedunculis medio articulatis; sepalis rotunda tis 
obtusis interioribus majoribus; petalis obovatis rotunda tis basi cuneatis; 
staminibus 25, antheris sessilibus conniventibus; ovario excentrico oblique 
triquetro superne in stylum acuminato. 

A shrub 18 dm. high with yellow flowers; branches sharply angled, the 
intemodes 1-3 mm. long, leafless below and roughened with elevated leaf-scars 
and persistent stipules; leaves crowded toward the summit of the branches; 
stipules narrowly triangular, 3-4 mm. long, deeply fringed; blades bright green, 
coriaceous, shining, narrowly oblanceolate, 6-11 cm. long, 8-14 mm. wide, 
acute, long-cuneate at base into an indefinite petiole, the margins strongly 
thickened and conspicuously denticulate with curved appressed teeth 0.5 mm. 
long and 2-4 mm. apart, midvein prominent and elevated on both sides, lateral 
veins numerous, ascending at an angle of about 50°, impressed above, slightly 
elevated beneath; peduncles few, solitary in the upper axils, 3-4 cm. long, 
jointed near the middle, with a minute triangular bractlet below the joint; 
sepals 5, imbricate, broadly rotund, varying in size from the outermost 4 mm. 
long to the innermost 7.5 mm. long; petals obovate, 15 mm. long, 10 mm. wide, 
rounded above, cuneate at base; anthers 25, sessile, linear, tetragonal, 7 mm. 
long, opening by two apical pores, all connivent into an erect mass in the 
center of the flower; ovary fusiform, 3-angled, 11 mm. long, inserted excentri- 
cally and laterally on the short androphore, tapering above to the indefinite 
style; capsule fusiform, 3-angled, 2 cm. long (PL 31, fig. 1). 

At Central Camp, 4800 ft., 529 (type), 103L All its characters indicate 
that it is closely related to L. speciosa St. Hil. and L. angustifoUa Planch. 
Its leaves are proportionately narrower than in the first of these and 
broader than in the second, and are actually longer than either. Its one- 
flowered peduncles are distinctive, both of the others bearing a raceme. 

Luxemburgia longifolia Gleason, sp. nov. Ramis angulatis, stipulis 
minimis ovatis breviter ciliatis; foliis crassis nitentibus lineari-oblanceolatis 
elongatis acutis remote incurvo-denticulatis basi longe cuneatis; inflorescentia 
racemosa multiflora pedicellis gracilibus ad basin articulatis et bracteolatis; 
capsula fusiforme triangulare acuminata. 

Stems woody, the branches angular, roughened with broadly elliptic leaf- 
scars and persistent stipules, the internodes 3-10 mm. long; stipules triangular- 
ovate, appressed, 2-3 mm. long, short-ciliate; leaf-blades coriaceous, bright 
green and shining, linear-oblanceolate, 15-25 cm. long when mature, often 
falcate, acute, cuneate to the sessile base, conspicuously denticulate with in¬ 
curved teeth 0,5 mm. long and 3-7 mm. apart, veins elevated on both sides, 
the veinlets ascending at an angle of about 70°; inflorescence a terminal raceme 
12 cm. long; pedicels slender, 20-25 mm. long, articulated and bracteolate 
near the base; capsule falcate, fusiform, acuminate, 22 mm. long. 
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On Agtiita Slope, 4000 ft, 1032, Although the flowers are absent, the 
persistent androphore leaves no doubt of its genus and its general habit 
and the character of its leaves show its affinity with L. duidae GL, L. 
speciosa St. HiL, and L. angustifolia Planch. It differs from all of these in 
the shape of its stipules, as well as in its greatly elongate leaves. 

The preceding two species are apparently the only representatives of 
the genus north of the Amazon. 

Oukatea sp. A bush on ridge crests, Savanna Hills, 4400 ft., 77 L While 
there is no doubt that it represents an undescribed species, the publication 
of a name has been deferred for lack of mature flowers. 

Tyleria Gleason, gen. nov. 

Folia ampla venis longitudinalibus vel transversis parallelis. Stipulae 
breves adpressae integrae. Flores magni 5-meri. Sepala imbricata venis paral¬ 
lelis, Petala obovata rosea vel alba. Staminodia 5 vel 10 uniseriata basi con- 
nata in tubum brevem ovarium amplectentem; quorum 5 ad stamina opposita 
brevioria explanata sunt vel nulla. Stamina 5; filamentis nullis; antheris 
subulatis erectis. Ovarium conicum 3-loculare in stylum subulatum angu- 
statum, ovulis in quoque locello multis. 

Leaves ample, sessile or nearly so, not thickened at the margin, with very 
numerous fine parallel veins, either parallel to the midvein or ascending. 
Stipules triangular, broader than long, deciduous, entire. Flowers 5-merous. 
Sepals imbricate, finely parallel-veined. Petals obovate, white to pink, large 
and conspicuous. Staminodes in a single series, connate at base into a short 
cup surrounding the base of the stamens, the five alternate with the stamens 
erect, spatulate, membranous, petaloid, involute, surpassing the anthers, those 
opposite the stamens smaller or none. Stamens 5, the anthers stoutly subulate, 
sessile, minutely apiculate. Ovary conic, 3-celled, many-ovuled, tapering grad¬ 
ually into the elongate style; stigma punctiform. 

The genus commemorates in its name Mr. Sidney F. Tyler, financial 
sponsor and member of the Tyler-Duida Expedition. 

The nearest affinity of Tyleria is apparently with Leitgebia Imthurn - 
iana Oliver, from which it differs in its deciduous entire stipules, in the 
venation of the leaves and the absence of a marginal thickening, in the 
presence of some sort of accessory staminodes, and in general size and 
habit. Its relation is evidenced by the position of the staminodial tube on 
the outside of and free from the stamens, with its erect, spatulate, pet¬ 
aloid segments. Tyleria begins its scientific history with four species, at 
least two of which become large trees, and all of which have a profusion of 
beautiful flowers which must make them remarkably handsome plants 
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when in bloom. 1 T. floribunda is designated as the nomenclatorial type of 
the genus. The species may be separated according to their more obvious 
characters by the following key, but may be distinguished equally well by 
the character of the staminodes, as particularly described under each one. 

Leaves parallel-veined from base to apes. 

Flowers numerous, on short pedicels in large terminal panicles T. floribunda . 

Flowers solitary and axillary among the upper leaves. 

Leaves elliptic-oblong, 1 cm. wide or more; petals 30 mm. long T. grandiflora. 

Leaves linear, 5 mm. wide or less; petals 20 mm. long T, linearis. 

Leaves parallel-veined from midrib to margin; flowers in terminal racemes or narrow 
panicles T. spathulata. 

Tyleria floribunda Gleason, sp. nov. Arborescens; stipulis parvis latis 
arete adpressis mox deciduis; foliis sessilibus rigidis coriaceis glabris elliptico- 
linearibus obtusis ad marginem scabridulis; floribus paniculatis pedicellatis; 
sepalis ovato-lanceolatis; petalis obovatis; staminodiorum segmentis basi lobis 
2 subulatis brevibus munitis. 

A large tree; branches stout, permanently marked with elliptic leaf-scars, 
the internodes about 3 mm. long; leaves sessile, rigid, coriaceous, very narrowly 
elliptic, 8-11 cm. long, 18-23 mm. wide, obtuse, minutely scabrid on the 
margin, barely narrowed to the broad base, glabrous and shining, with very 
numerous fine veins; panicle terminal, erect, freely branched, many-flowered, 
10-15 cm. long, its glabrous branches angular and slightly bent at each node; 
pedicels slender, 5-8 mm. long; sepals ovate-lanceolate, 10 mm. long, 4 mm. 
wide when flattened, acute; petals “cherry-pink,” obovate above a cuneate 
base, 15 mm. long, 9 mm. wide; staminodes connate for somewhat more than 
1 mm. at base, the spatulate petaloid segments about 8 mm. long, separated by 
rounded sinuses, rounded at the summit, 0.8 mm. wide at base, 1.7 mm. wide 
near the summit, each with a pair of flat, subulate, membranous basal lobes 
2-2.3 mm. long, arising 1 mm, above the sinus; filaments less than 0.5 mm. 
long; anthers stoutly subulate, 4.8 mm. long; pistil 8.5 mm. long, the conic 
ovary gradually tapering into the subulate style (PL 3 1 , fig. 2; 32). 

1 The Tylerias, on account of their blunt stems, terminal clusters of leaves, and 
large flowers are perhaps the most arresting group of trees on the summit of Duida, 
T. grandiflora in particular being so widespread as to occur almost everywhere. On the 
most exposed crests and the deepest, most humid valleys it was scarce, but on the un¬ 
dulating slopes,on the lower part of the Savana Hills, most of the Brocchinia Hills,and 
even down the promontory to First Ridge it was usually a dominant species. T, flori¬ 
bunda and T, spathulata were seen about Central Camp, usually in forest about twenty 
feet high, seeming to affect the more protected slopes and to be absent from exposed 
places, T. linearis has. become specialized for growing along the banks of streams. Its 
branches are supple and resilient and its leaves narrowed. It was seen bordering several 
of the brooks flowing toward the Cano Negro, which were crossed by the Southwest 
trail—G. H. H. T. 
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Hillsides and flat ground at Central Camp, 4800 ft., 540. 

Tyleria grandiflora Gleason, sp. nov. Stipulis parvis late ovatis deciduis; 
foliis sessilibus rigidis coriaceis anguste elliptico-oblongis apice rotnndatis ad 
marginem scabridulis; floribus axillaribus pedicellatis; sepalis oblongis; petalis 
oblongo-obovatis magnis; staminodiis cum staminibus alternis erectis mem- 
branaceis rigidis spathulatis involutis glandulis magnis 3-6 punctatis; stami¬ 
nodiis ad stamina oppositis brevioribus oblongis acutis non involutis ad dor¬ 
sum adpresse birsutis. 

Stems woody, the upper branches soon leafless and densely covered with 
black elliptic leaf-scars, the internodes very short; leaves crowded, sessile, 
rigid, coriaceous, narrowly elliptic-oblong, 4-5 cm. long, 10-15 mm. wide, 
rounded at the summit, scabrid on the margin, gradually narrowed from above 
the middle to the base, the surface glabrous, dull green, opaque and rugulose 
above, the very numerous veins barely prominent beneath; flowers probably 
2-4 on each branch, on slender pedicels 1-2 cm. long; sepals oblong, widest 
just above the middle, 10 mm. long, 5 mm. wide, acute, glabrous; petals ob~ 
long-obovate, 30 mm. long, 13 mm. wide, obtuse, cuneate to the base, pink; 
staminodes 10, connate for 3 mm. from the base and surrounding the stamens, 
the five alternate with the stamens erect, firm and stiff, almost transparent, 
narrowly spatulate, 8.5 mm. long, 1 mm. wide at base, 2 mm. wide near the 
summit, involute, pinkish in color, rounded at the summit, marked with 3-6 
large swollen superficial glands; the five opposite the stamens flat, erect, ob¬ 
long, 4 mm. long, 1.6 mm. wide, sharply acute, hirsute with stout appressed 
hairs on the back; anthers sessile, stoutly subulate above a cordate base, acute, 
6 mm. long; pistil about 12 mm. long. 

Crest of Ridge 25, 6300 ft., 411. 

Tyleria linearis Gleason, sp. nov. Stipulis parvis late triangularibus in- 
tegris; foliis subcoriaceis non rigidis linearibus acutis margine insigniter cihatis 
basi sessilibus cuneatis; floribus solitariis axillaribus breviter peditellatis; 
sepalis ovato-Ianceolatis acuminatis; petalis obovatis; staminodiis 5 basi 
cuneatis, segmentis erectis membranaceis petaloideis spathulatis apice ro- 
tundatis supra basin ad partem sinistrorsam lobo unico breve subulate munitis; 
antheris linearibus sessilibus apiculatis. 

A bush with slender, nearly black twigs, the internodes about 2 mm. long 
and the leaf-scars soon evanescent; leaves crowded at the summit of the 
branches, subcoriaceous, not rigid, linear, 3-5 cm. long, 3-5 mm. broad, acute, 
conspicuously ciliate with curved-ascending purplish hairs about 1 mm. long 
and soon deciduous, gradually narrowed to the sessile base, the surface 
glabrous and opaque; pedicels solitary on each twig, about 1 cm. long; sepals 
ovate-lanceolate, 10-11 mm. long, 4 mm. wide, sharply acuminate; petals 
obovate, 20 mm. long, 12 mm. wide, pinkish^white, rounded above from a 
cuneate base; staminodes 5, alternate with the petals, connate at base for 
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3.5 mm. 5 the segments erect, membranous, petaloid, spatulate, 7 mm. long, 1 
mm. wide at base, 2.5 mm. wide above, rounded at the summit, somewhat 
involute; each staminode bears on its left side just above the base a flat, 
triangular-subulate, usually falcate tooth 0.5-1.5 mm. long; anthers sessile, 
stoutly subulate, 5.4 mm. long, apiculate; ovary narrowly ovoid, 2 mm. long, 
narrowed into the subulate style 6.5 mm. long (PL 33). 

Streamside at Central Camp, 4800 ft., 555. 

Tyleria spathulata Gleason, sp. nov. Stipulis parvis late triangularibus 
integris; Mils ad summum ramorum confertis subcoriaceis non rigidis spathu- 
lato-obovatis minute retusis, margine incrassato crenulatis ad basin sessilem 
longe cuneatis, supra nitentibus, subtus opacis, utrinque glabris, venulis 
numerosis a vena primaria ad angulam 60° abeuntibus; inflorescentia ter¬ 
minate elongata ramulis brevissimis sparsis 1-floris aut ad basin 2-floris; 
floribus pedicellatis; sepalis obovatis acutis; petalis obovatis basi non cuneatis; 
staminodiis 10 basi in tubum brevem connatis; segmentis cum staminibus 
alternis erectis spathulatis involutis, segmentis ad stamina oppositis ellipticis 
brevioribus supra medium in lobos lineares 6-8 fissis; antheris sessilibus apicu- 
latis. 

A large tree; the broadly triangular stipules soon deciduous and the 
broadly elliptic leaf-scars soon evanescent, the internodes about 5 mm. long; 
leaves crowded near the end of the branches, subcoriaceous, spatulate-obovate, 
6-11 cm. long, 2-4 cm. wide, the triangular apex minutely retuse, the thickened 
margin finely crenulate, cuneate from above the middle to the sessile base, 
upper surface dark green and shining, lower surface dull green with broad mid¬ 
vein; veinlets numerous and parallel, ascending at an angle of about 60°; in¬ 
florescence slender, terminal, about 20 cm. long, the short stout branches 2-3 
mm. long, swollen at the end and bearing 1, or near the base 2, flowers on 
stout pedicels 8-10 mm. long; sepals obovate, 10 mm. long, nearly 6 mm. wide 
when flattened, glabrous, sharply acute, parallel-veined; petals waxy white, 
obovate, 14 by 8 mm., rounded above, not cuneate below; staminodes 10, 
connate for 2.3 mm around the stamens; segments alternate with the stamens 
erect, petaloid, membranous, spatulate, 5.7 mm. long, 0.5 mm. wide above 
the base, 1.9 mm. wide above, slightly erose at the rounded tip; segments op¬ 
posite the stamens elliptic, erect, 3-3.3 mm. long, 1.2 mm. wide, split from the 
summit to the middle into 6-8 narrowly linear segments; anthers sessile, 5 
mm. long; pistil 9.5 mm. long, the narrowly conic ovary tapering gradually 
into the subulate style, 

Gn slopes at Central Camp, 4800 ft., 560 . This species differs strikingly 
from the three preceding in its general habit, due to the shape of the leaves, 
the direction of the veinlets, and the character of the inflorescence; it also 
has leaves thickened at the margin and definitely crenulate, a point pur- 
posely omitted from the generic description. 
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THEACEAE 

Lowland species 

Ternstrgemia Candolleana Wawra. River banks and flood sands 
at Muyrapenima, on the Rio Negro, northern Brazil, 61; known only from 
the region of the Rio Negro. 

Ternstrgemia Candolleana Wawra, var. angtjstieolxa Wawra. A 
tree on flooded ground at Camanaos, on the Rio Negro, northern Brazil, 
125; hitherto known only from San Gabriel, on the Rio Negro, where it 
was originally collected by Spruce. 

Species of Mount Duida 

Archytaea mtjltiflora Benth. Hillsides and flat ground at Central 
Camp, 4800 ft., 535 , 1034; a bushy tree with pink flowers 1.5 inches in 
diameter, hitherto known only from Roraima and adjacent Brazil. 

Boxmetia crassa Gleason, sp. nov. Arborescens; ramis crassis apice 
foliosis inf erne cicatricibus foliorum delapsorum dense obtectis intemodis 
brevissimis; foliis coriaceis nitentibus sessilibus oblongo-obovatis apice ro- 
tundatis saepe leviter retusis basi rotundatis totidem glabris, venis parallelis 
sub angulo angusto adscendentibus supra prominulis subtus planis; floribus 
solitariis pedicellis 15 mm. longis; sepalis oblongis acutis cuspidatis; petalls 
late triangulari-obovatis apice rotundatis; staminibus liberis, antheris ob¬ 
longis; ovarlo 3-loculare; stylo elongate trigono apice breviter lobato. 

A large tree, the stout branches leafy only at the summit, elsewhere 
densely covered with leaf-scars, the internodes exceedingly short; leaves cori¬ 
aceous, sessile, shining, more or less tinged with red, oblong-obovate, the larg¬ 
est 48 by 28 mm., rounded and often slightly retuse at the apex, rounded at 
base, ciliate when young, at maturity merely scaberulous on the margin; 
veins subparallel, ascending at an angle of about 45°, prominulous above, plane 
beneath; flowers solitary, on peduncles 15 mm. long; sepals oblong, 26 mm. 
long, 11 mm. wide, broadest above the middle, acute and cuspidate, glabrous; 
petals broadly triangular-obovate, 45 mm. long, 32 mm. wide, pinkish-white, 
freely flabellately veined; stamens numerous, separate to the base; filaments 
filiform; anthers broadly oblong, 1.2 mm. long; ovary narrowly ovoid, 6.5 
mm. long, 3-celled, gradually tapering into a stout erect trigonous style 1 cm. 
long, bearing 3 terminal lobes 1.5 mm. long (PL 30, fig. 1). 

Hillsides and flat ground at Central Camp, 4800 ft, 539 (type); slopes 
of Ridge 25, 5500-6000 ft., 413 . The plant is most nearly related to J5. 
sessilis Benth., endemic to Roraima, which has obcordate petals, sepals 
only 12 mm. long and inner ones obcordate, and an entire style bearing a 
34obed stigma, as well as more slender stems and much longer Intempdes, 
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Bonnetia holostyla Huber. At Agiiita, 3800 ft., 928 , with large red- 
pink flowers in ample panicles. The specimen agrees precisely with the type, 
Ducke 12315 , from the upper tributaries of the Rio Negro in Colombia, and 
is apparently the second collection of the species. 

Bonnetia longifolia Gleason, sp. nov. Arborescens; ramis crassissimis 
glabris subnitentibus mox defoliatis et verrucosis; foliis ad apicem ramorum 
confertis, coriaceis, sessilibus, subnitentibus, oblanceolatis saepe inequilaterali- 
bus apice retusis margine integris glabrisque a medio ad basin sessilem angus- 
tatis, venis lateralibus parallelis sub angulo latiore adscendentibus utrinque 
vix prominulis; floribus 3-4 terminalibus pedunculo crasso minute puberulo; 
sepalis late ellipticis coriaceis utrinque rotundatis extus puberulis; petalis 
obovatis rotundatis; staminibus liberis, antheris elongato-linearibus; ovario 
3-loculare; stylo gracile stigmate obscure 3-lobato. 

A large tree, the cortex of the stout leafless branches eventually reddish- 
brown and sparsely marked with very wide and short leaf-scars; leaves 
crowded at the summit of the branches, coriaceous, somewhat shining, sessile, 
oblanceolate, often slightly inequilateral, the largest 140 by 42 mm., retuse at 
the apex, entire and glabrous on the margin, gradually narrowed from above 
the middle to the base; veins ascending at an angle of about 60°, 1 mm. apart, 
parallel, slightly elevated above, plane beneath; flowers 3 or 4, terminal, on 
stout puberulent peduncles 2 cm. long; sepals coriaceous, red-brown, broadly 
elliptic, 24 mm. long, 14 mm. wide, entire, rounded at both ends, minutely 
puberulent on the outer side; petals flabellate-obovate, 4 cm. long and wide, 
pink, rounded above; filaments separate to the base, filiform, 10 mm. long; 
anthers narrowly linear, 6 mm. long, 0.6 mm. wide; ovary ovoid, 8 mm. long, 
3-celled; style straight and slender, 10 mm. long, the stigma obscurely 3-lobed. 

Hillsides and flat ground at Central Camp, 4800 ft., 537, described by 
the collector as having pink flowers and waxy yellow anthers. B, longifolia 
is related to the two preceding species and to B. sessilis Benth. It differs 
from the latter in its stout branches, very short internodes and triangular 
petals; from B . crassa Gl. in its longer leaves, linear anthers, minutely 
lobed style, and the direction and character of its leaf-venation; from B . 
holostyla Huber in its thick stems, its closely parallel veins, and its solitary 
flowers which are much larger in all dimensions. 

Bonnetia tristyla Gleason, sp. nov. Arbor magna; ramis satis gracilibus 
angulatis glabris; foliis brevissime petiolatis subcoriaceis obovato-oblongis ad 
apicem rotundatum obscure crenatis ad basin obtusam angustatis, venis 
lateralibus arcuatim adscendentibus utrinque elevatis; floribus solitariis in 
axillis foliorum superiorum, pedunculo glabro folia duplo excedente; sepalis 3 
interioribus late obovatis 2 exteriora multo excedentibus; petalis flabellato- 
pbovatis rotundatis; staminibus liberis antheris brevibus oblongis; stylis 3 
omnino distinctis. 

A large tree; stems stout, but not swollen as da the preceding species, 
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angular, glabrous, marked with, nearly circular leaf-scars; petioles very stout, 
about 2 mm. long and wide, very broadly attached to the stem; blades sub- 
coriaceous, obovate-oblong, 7-12 cm. long, 25-50 mm. wide, often somewhat 
inequilateral, rounded at the summit, somewhat cartilaginous and obscurely 
crenate, especially toward the apex, the crenations bearing minute spinulose 
teeth when young, narrowed from above the middle to an obtuse base, 
glabrous; lateral veins elevated on both sides, arcuately ascending; peduncles 
solitary in the upper axils, 6-8 cm. long, much exceeding the small upper leaves; 
outer 2 sepals broadly elliptic, obtuse, coriaceous, about 12 mm. long; inner 3 
sepals broadly obovate, rounded at the summit, about 20 mm. long; petals 
flabellate-obovate, about 35 mm. long and wide; stamens very numerous, 
the slender filaments nearly 1 cm. long at maturity, separate to the base; 
anthers oblong, 1.5 mm. long, deeply 2-lobed at the summit; style 3, 9-10 mm. 
long, separate to the base, considerably dilated and somewhat incurved dis- 
tally (PL 30, fig. 2). 

Hillsides and flat ground at Central Camp, 4800 ft., 536. Bonnetia 
tristyla is at once differentiated from all other known species of the genus 
by its separate styles. There is no doubt of its generic position within the 
family Theaceae, its convolute corolla, imbricate calyx, and 3-celled ovary 
admitting it to no other position unless a new genus is erected for it. Since 
its habit is entirely that of a Bonnetia , it is placed in that genus and the 
generic description must be extended accordingly. Dr. Melchior, after an 
inspection of the specimen, concurs in this opinion. 

Melchior has presented a key to the species of Bonnetia in Natiirlichen 
Pflanzenfamilien ed. 2, 21:150, which may now be expanded by the incor¬ 
poration of the three additional species described above. 


Filaments free. 

Styles 3, separate to the base 
Style 1, 3-branched near the apex. 

Flowers in loose leafless panicles 
Flowers axillary. 

Peduncles elongate, mostly 3-fiowered 
Peduncles shorter than the leaves 
Style undivided; stigma 3-lobed. 

Flowers numerous in a loose open panicle 
Flowers solitary in the axils. 

Anthers elongate-linear 
Anthers oblong. 

Petals obcordate; sepals 12 mm. long 
Petals obovate; sepals about 25 mm. long 
Filaments connate at base. 

Leaves coriaceous. 

Filaments irregularly united at base 
Filaments united in 5 bundles 
Leaves membranous 


B. tristyla Gleason. 

B. paniculate Spruce. 

B. anceps Mart. 
B. Dinizii Huber. 

B. holostyla Huber. 

B . longijolia Gleason. 

. B. sessilis Benth. 
B. crassa Gleason. 

i ■ B. mnulma Mart. 
' B.tmaimm; 'Oliver. 

Bi strirla fa 
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Laplacea semiserrata (Mart. & Zucc.) Camb. Agiiita, 3100 ft., 934, 
a small tree; dry laterite soil, Savanna Hills, 4400 ft., 787; an exceedingly 
polymorphic species of wide distribution in tropical America, ranging from 
Mexico south to Bolivia and southern Brazil. 

The genus Ternstroemia L. f. is considered to include about thirty spe¬ 
cies in South America. The collections from Duida contain no less than 
seven well-marked species, none of which can be referred to any previously 
described forms. They are distinguished among themselves as follows: 

Styles 3, separate to the base; sepals long-acuminate T. tristyla. 

Style 1, with an expanded discoid stigma; sepals semicircular T. discoidea. 

Style 1, with a minute punctiform stigma. 

Capsule 1-celled, 1-seeded; sepals semicircular T. monos per ma. 

Capsule 2-celled, several-seeded. 

Sepals sharply acuminate T. pungens . 

Sepals rounded or minutely apiculate, glandless; leaves 5-7 mm. wide T. duidae, 

Sepals minutely apiculate, at least the outer glandular-serrate; leaves 12-18 mm. 
wide. 

Leaves elliptic, obtuse at base, strongly revolute T. dura. 

Leaves narrowly cuneate, flat T . paucifolia . 

Ternstroemia tristyla Gleason, sp. nov. Ramis teretibus glabratis; 
foliis parvis sessilibus coriaceis anguste cuneato-obovatis apice minute retusis 
minutissime calloso-denticulatis aveniis, subtus brunneis rugosis; pedicellis 
brevibus complanatis; bracteolis angustis oblongo-linearibus; sepalis induratis 
involutis anguste ovatis longe acuminatis margine membranaceis eglandulosis; 
ovario 3-loculare stylis 3 persistentibus. 

Branches terete and glabrous, leafy toward the summit; leaves sessile, 
coriaceous, narrowly cuneate-obovate, the largest 30 by 13 mm., rounded to a 
minutely retuse apex, with minute callous teeth depressed below the margin, 
veinless except for the inconspicuous midnerve, green and plane above, 
brownish green and rugulose beneath; pedicels from the upper axils, stout, 
flattened, 2 cm. long; bracteoles oblong-linear, 5 mm. long, obtuse, carinately 
nerved; fruiting sepals 13 mm. long, stiff, involute, narrowly ovate, long- 
acuminate, the margin membranous and not glandular; petals narrowly tri¬ 
angular, 6.5 mm. long; capsule round-ovoid, 3-celled, few-seeded, ending in the 
three persistent styles. 

Brocchinia Hills, 4500 ft., 584 . This is apparently the only American 
species with three distinct styles. 

Ternstroemia discoidea Gleason, sp, nov, Ramis junioribus angulatis 
et striatis; petiolis brevibus rugosis; foliis elliptico-oblongis vel cuneato- 
oblongis, coriaceis, minute retusis, integris, ad basin cuneatis, nervo medio 
supra impresso subtus prominente, venulis nullis, supra opacis glabris subtus 
cinnamomeis rugosis; pedicellis multis confertis nutantibus rugosis; bracteis 
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parvis ovatis; sepalis 2 extlmis rotundo-ovatls glanduloso-serratis, 3 intlmis 
late oblongls eglandulosis, omnibus rotundatis; petalls late obovatls; filamentis 
elongatis, antheras aequantlbus aut excedentibus; antheris oblongis apiculatis; 
ovarlo 1-loculare; stlgmate discoideo. 

A bush 8 feet high with white flowers; younger branches slender, conspicu¬ 
ously angled and striate; petioles stout, 5-8 mm. long, rugose; leaf-blades 
coriaceous, ascending, narrowly obovate, the largest 46 by 19 mm., minutely 
retuse, entire and somewhat revolute, cuneate to the base, veinless except for 
the midnerve, the upper surface opaque, dull green, glabrous, with strongly 
impressed midnerve, the lower surface cinnamon brown, rugose, with elevated 
midnerve; pedicels crowded at the base of the shoots of the season, angular 
and rugose, nodding, 20-25 mm. long, usually with a minute bracteole 
5-8 mm. from the summit; bracteoles appressed to the calyx, triangular- 
ovate, about 2 mm. long, serrate, at least near the apex; outer two sepals 
broadly round-ovate, firm and coriaceous, 4 mm. long and nearly as wide, 
rounded at the summit, glandular-serrate; inner three sepals broadly oblong, 
3.7 mm. long, 4.8 mm. wide, truncate, thinner and membranous toward the 
entire margin; petals broadly obovate, 5.5 mm. long and wide, strongly curved 
inward on the sides; stamens numerous; filaments filiform, 1.5-2.7 mm. long; 
anthers narrowly oblong, 1.5-2 mm. long, abruptly narrowed to a subulate ap¬ 
pendage 0.3-0.5 mm. long; ovary broadly conic, 1-celled, about 2 mm. long, 
gradually tapering into a straight style of the same length; stigma discoid, 0.7 
mm. in diameter. 

Slopes of Ridge 25,5500-6000 f t., 405 . It is apparently related to T.alnifolia 
Wawra, a species of quite different habit from central and southern Brazil. 

Temstroemia monosperma Gleason, sp. nov. Ramis cinereis vel albidis 
juventute rugosis; petiolis crassis brevibusque; foliorum laminis cuneato- 
obovatis vel cuneato-oblongis, apice minute retusis, margine integris et re¬ 
mote punctatis, basi cuneatis, supra opace viridibus glabris, subtus brunneis 
rugulosis nigro-punctatis; pedicellis panels divaricatis; sepalis late rotundatis 
valde rugosis integris; capsula ovoidea suberosa; semine solitario ovoideo. 

A freely branched shrub, the branches pseudo-verticillate, rugose when 
young, gray or nearly white during the second season, later dull gray with 
numerous longitudinal clefts in the bark; petioles appressed, rugulose, about 
5 mm. long; leaf-blades coriaceous, cuneate-obovate or cuneate-oblong, the 
largest 45 by 20 mm., minutely retuse, entire, somewhat revolute, and sparsely 
glandular-punctate at the margin, cuneate to the base, veinless except for the 
midnerve, upper surface pale dull green with strongly impressed mldveln, 
lower surface bronze-green, minutely rugulose, black-punctate; pedicels few, 
spreading, rugose, 20-25 mm. long; bracteoles appressed to the calyx, broadly 
ovate, 2-3 mm. long; fruiting sepals almost semicircular, 9-10 mm. wide by 
half as long, rugose, the membranous margin entire; capsule rugose, ovoid, 
13 mm. long, 1-celled; seed ovoid, 7 mm. long; style deciduous. 
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Central Camp, 4800 ft., 1019. 

Ternstroemia pungens Gleason, sp. nov. Ramis teretibus lenticellis 
elongatis dense obtectis; petiolis brevibus; foliis obovatis subcoriaceis, apice 
truncatis vel rotundatis, obscure retusis, margine integris remote punctatis, 
base acutis vel late cuneatis, supra glabris nitentibus obscure venosis, subtus 
brunnels glabris nigro-punctatis; pedicellis gracilibus apice nutantibus; sepalis 
fructiferis induratis ovatis longe acuminatis integris; capsula subglobosa 
2-loculare; seminibus nigris parvis; stylo deciduo. 

Young brandies freely marked with lenticels which on the older wood be¬ 
come much widened; petioles stout, rugulose, 3-4 mm. long; leaf-blades sub- 
coriaceous, obovate or obovate-oblong, the largest 55 by 32 mm., rounded or 
truncate above and minutely retuse, entire, slightly revolute, and remotely 
black-punctate on the margin, acute or broadly cuneate at base; upper surface 
bright green, shining, glabrous, with impressed midvein and obscure lateral 
veins; lower surface bronze-green, minutely rugulose, glabrous, freely black- 
punctate ; pedicels few, slender, 3 cm. long, nodding at the summit, somewhat 
flattened, glabrous; bracteoles deciduous; fruiting sepals brown, indurated, 
ovate-lanceolate, long-acuminate, entire (or rarely remotely glandular), 12 
mm, long; capsule subglobose, 1 cm. in diameter, slightly rugulose, 2-celled; 
style soon deciduous; seeds small and black. 

A bush on dry slopes of the Savanna Hills, 4400 ft., 837 (type); a large 
bush between Ridge 23B and 23C, 6100 ft., 696. 

Ternstroemia duidae Gleason, sp. nov. Ramis gracilibus longitudinali- 
ter striatis mox fissls; petiolis brevibus rugosis; foliis lineari-oblanceolatis, sub¬ 
coriaceis obtusis integris supra opace viridibus glabris subtus brunnescentibus 
aveniis; pedicellis paucis gracilibus nutantibus glabris; sepalis late ovatis su- 
perne rotundatis apiculatisque margine membranaceis convolutis; petalis lan- 
ceolato-oblongis erectis apice rotundatis margine supra medium scarioso in- 
flexo; filamentis brevibus; antheris lineari-oblongis apiculatis; ovario conico 
2-loculare stylo subulato indiviso multo superato. 

Shrubby, the branches pseudo-verticillate, slender, finely longitudinally 
striate when young, after the first season marked by numerous longitudinal 
fissures; petioles slender, 3-5 mm, long, rugulose; leaf-blades linear-oblanceo- 
late, subcoriaceous, the largest 45 by 6 mm., obtuse, entire, flat, long-cuneate 
to the base, the midvein impressed above, plane beneath, veinlets none; upper 
surface dull green and glabrous; lower surface brownish green and rugulose; 
pedicels few, slender, nodding, 2.5-3 cm. long, striate; bracteoles ovate-lan¬ 
ceolate, 4-7 mm. long; sepals broadly ovate, coriaceous and brown when dry, 
pinkish when fresh, 10 mm. long by 6 mm. wide, rounded to an apiculate tip, 
the margins subscarious and crisped, not glandular; petals lance-oblong, erect 
and connivent, 10.5 mm. long, 3.2 mm, wide, obtuse, firm in texture below, 
^bove the middle with scarious involute margins; stamens 25; filaments stout, 
1.5 mm. long; anthers linear-oblong from an oblique base, 3.5 mm. long, acu- 
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minate into a subulate beak 1.5 mm. long; ovary short-conic, 2-celled with 
several ovules; style subulate, undivided, 5-6 mm. long. 

A shrub 6 feet high with pinkish -white petals, slopes of Ridge 25,5500- 
6000 ft., 459 . 

Temstroemia dura Gleason, sp. nov. Ramis juvenilibus rotunde an- 
gulatis sulcatis mox teretibus; petiolis crassis erectis brevissimis; foliis crasse 
coriaceis ellipticis retusis basi obtusis margine integris ad medium revolutis, 
supra viridibus subnitentibus subtus brunneis rugulosis; pedicellis crassis ru- 
gosis nutantibus; sepalis coriaceis ovatis apice apiculatis vel obtusis extimis 
glanduloso-serratis intimis integris vel remote glandulosis; capsula ovoidea 2- 
loculare stylo elongato persistente. 

A shrub with few subverticillate branches, the younger ones roundly 
angled and sulcate, the older terete with numerous longitudinal fissures; peti¬ 
oles broad, rugose, 1-2 mm, long; leaf-blades thick and coriaceous, elliptic-ob¬ 
long, the largest 30 by 12 mm., broadest near the middle, obtuse and slightly 
retuse, entire, revolute to the midvein, obtuse at base; upper surface green and 
somewhat shining, the midvein barely impressed, the veinlets none; lower sur¬ 
face brown and rugulose, the obscure midvein plane; pedicels few, stout, 3 cm. 
long, rugose; bractlets oblong-obovate, 3-4 mm. long; sepals ovate or ovate- 
oblong, 11 mm. long in fruit, obtuse or minutely apiculate, the outer glandu¬ 
lar-denticulate, the inner entire and membranous at the margin or remotely 
glandular; capsule ovoid, 16 mm. long, slightly rugulose, 2-celled, the persist¬ 
ent style 9 mm. long. 

Brocchinia Hills, 4500 ft., 1017 (type); summit of Peak 7, 7100 ft., 656 . 

Temstroemia paiicifolia Gleason, sp. nov. Ramulis angulatis mox tere¬ 
tibus; petiolis brevibus crassis rugulosis; iaxninis cuneato-oblongis coriaceis 
minute retusis integris basi cuneatis supra glabris opacis vena vix impressa, 
subtus nigrescentibus rugulosis; pedicellis paucis complanatis divaricatis, 
sepalis fructiferis late ovatis vel obovatis integris; capsula biloculare subglo- 
bosa stylum persistentem excedente. 

A shrub with scattered leaves, the branches pseudo-verticillate, somewhat 
angled when young, terete in age; petioles stout, rugose, about 5 mm. long; 
leaf-blades coriaceous, fiat, narrowly cuneate-oblong, the largest 45 by 13 mm., 
rounded to a minutely retuse tip, entire, long-cuneate at base, glabrous with 
impressed mid vein above, minutely rugulose beneath, the veinlets obsolete; 
pedicels stout, flattened, spreading, 3 cm. long, longitudinally striate; brae- 
teoles narrowly oblong, 5 mm. long; sepals at maturity broadly ovate or obo- 
vate, about 9 mm. long, obtuse and apiculate; capsule globose, 13 mm. in diam¬ 
eter, rugulose, 2-celled, the persistent style 5 mm. long. 

Crest of the Savanna Hills, 4400 ft., 859 . 

Number 613, from the summit of Peak 7, 7100 feet, a sterile plant of 
this genus, probably T. pungens Gleason. 
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GUTTIFERAE 

Lowland species 

Clusia columnaris Engl. A small tree at Buena Vista, on the Rio 
Casiquiare, 159; rocky top of Esmeralda Ridge, 193; on the Tree Savan¬ 
nas at Esmeralda, 317 . The species has been known apparently only from 
its original collection by Spruce at San Carlos, on the upper Rio Negro. 
The type has longer and proportionately narrower leaves: our specimens 
agree in all other respects. 

Mahtjrea exstipulata Benth. Middle Camp at Esmeralda, 945 , a 
tree wdth pink flowers. The species is common through the savanna region 
of northern South America. 

Vismia japurensis Reichardt. Yucabi, on the Rio Negro, northern 
Brazil, 966; known only from a few stations in the region of the upper 
Amazon and Rio Negro, but possibly with considerably wider distribution. 

Species of Mount Duida 

Clusia duidae Gleason, sp. nov. Caulibus satis gracilibus, internodis 
brevibus; foliis sessilibus subcoriaceis flavo-virescentibus oblongo-oblanceola- 
tis subacutis basi longe angustatis ad basin obtusam, venis lateralibus directis 
utrinque elevatis ad angulam 45° adscendentibus; panicula ramosa pauciflora 
pedicellis fibres subaequantibus; bracteis coriaceis cordatis subamplexicauli- 
bus subacutis; sepalis 6 orbicularibus coriaceis interioribus gradatim longiori- 
bus; staminodiis 4, filamentis latis complanatis ad basin contiguis; stylis 4 
crassis brevibus angulatis divergentibus; stigmatibus orbicularibus; semmibus 
in quoque loculo circ. 10 ellipsoideis. 

Stems rather slender and straight, the internodes 10-15 mm. long; leaves 
sessile, the blades subcoriaceous, yellowish green, oblong-oblanceolate, 6-8 cm. 
long, 21-30 mm. wide, narrowed or subacuminate above to a subacute tip, 
narrowed from above the middle to an obtuse base; lateral veins numerous, 
straight and parallel, 1-2 mm. apart, elevated on both sides, ascending at an 
angle of 45°, connected near the margin by a prominent collective vein; pani¬ 
cles terminal, branched, few-flowered, the branches subtended by triangular- 
ovate bracts 2-4 mm. long; pedicels 6-12 mm. long, strongly bisulcate; bracts 
below each flower cordate, 2.4 mm. long, 2.7 mm. wide, leathery, subacute, 
somewhat clasping at base; sepals 6, coriaceous in the middle, scarious at mar¬ 
gin, orbicular, 4, 5, or 6 mm. long, 4.5, 5.2, or 5.7 mm. wide; within the sepals 
and concealed by them 2 orbicular organs 3 mm. long and 3.5 mm. wide; stam- 
inodes (or stamens?) 4, 2.2 mm. long, very fiat, 1.3 mm. wide at the contiguous 
bases, bearing distally 2 lateral pollen-sacs (sterile?) opening by longitudinal 
clefts; styles very stout and angular, somewhat divergent, 1 mm. long; stig¬ 
mas 4, orbicular, 1.6 mm. in diameter; capsule prismatic, 15 mm. long, 4- 
celled; seeds about 10 in each loculus, narrowly ellipsoid, 2.7 mm. long, more 
or less surrounded, especially at base, by a gelatinous substance. 
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Slopes of Ridge 25, 5500-6000 ft., 429 (type); at Valley Head, 5000 ft., 
1033 . Without staxninate flowers it has been impossible to refer this species 
satisfactorily to a section of the genus. Nothing to match it has been found 
in the large European collections examined. 

Clusia hexacarpa Gleason, sp, nov. Arbor xnagna ramis crassis in sicd- 
tate angulatis; petiolis crassis subalatis; foliis coriaceis eliipticis superne rotun- 
datis basi obtusis vel subacutis utrinque purpureo-iineatis; venis iateralibus 
directis parallelis vix elevatis sub marginexn vena collectiva inconspicua con- 
nexis; floribus femineis solitariis breviter pedunculatis; bracteis 2 coriaceis 
late orbicularibus; sepalis 4 subaequalibus rotundo-obovatis; petalis 6, coria¬ 
ceis obovatis; staminodiis 9 crassis erectis oblongis superne triangularibus 
thecis sterilibus marginaiibus; stylis 6 carnosis ad ovarii summum adpressis; 
stigmatibus 6 excentrice peltatis. 

A large spreading tree, the stout branches strongly angled when dry and 
scabrellate; petioles very stout, 6-15 mm. long, flattened above, sharply mar¬ 
gined or almost winged; blades coriaceous, elliptic, 4-7 cm. long, 2.5-4 cm. 
wide, broadly rounded at summit, obtuse or subacute at base, minutely 
marked with purple lines on both sides; lateral veins straight and parallel, 
scarcely elevated, united by an inconspicuous marginal collective nerve; pe¬ 
duncles stout, 2 cm. long; pedicels stout, solitary, 5 mm. long, subtended by 2 
rotund bracts 1 cm. long; bracts below each flower 2, broadly orbicular or de¬ 
pressed, semi-amplexicaulj 4 mm. long, 5.5-6 mm. wide, carinate down the 
middle; sepals 4, broadly rotund-obovate, 10 mm. long, 8.5 mm. wide, leath¬ 
ery in the center, membranous at the margin; petals 6, leathery, white, oho- 
vate, 12-14 mm. long, 7-8 mm. wide, often slightly falcate, broadly rounded 
above; staminodes 9, fleshy, erect, oblong, 3 mm. long, 1.5 mm. wide, the sum¬ 
mit triangular, acute, with imperfect marginal anthers; carpels 6; styles 6, 
fleshy, radiating from summit of ovary and appressed to it, slightly recurved, 
1.6 mm. long; stigmas yellow, fleshy, excentrically peltate, 3-3.5 mm. in diam¬ 
eter. 

Streamslde at Central Camp, 4800 ft., 565. It is a member of the section 
Eucriuva EngL, and shows a general similarity to C. cajamarcensis Engl,, 
but the latter has thicker opaque sessile leaves, with the lateral veins quite 
evanescent above. The two are alike in the number of bracts, sepals, and 
petals. Clusia sphaerocarpa Tr. & PL more nearly resembles our species in 
foliage, but its leaves are narrower, thinner, and with the lateral veins more 
ascending, the flowers are much smaller, the petioles are shorter, and the 
stems less strongly angled. 

Clusia Melchior! Gleason, sp. nov. Caulibus crassis internodis brevi- 
bus; foliis breviter petiolatis crasse coriaceis revolutis, obovato-oblongis ro¬ 
tunda tis ad basin longe cuneatis, venis Iateralibus rectis sub angulo 45° ad- 
scendentibus supra elevatis subtus planis; inflorescentia multiflora pankulata 
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axibus inslgniter compressis ad nodos bracteis triangularibus suffulta; bracteis 
4 triangulari-ovatis acutis carinatis; sepalis 4 obtusis margine membranaceis 
extends 2 subrotundis internis late ovatis; carpellis 4; stylis crassis erectis cox- 
niventibus, stigmatibus oblique truncatis; seminibus in loculo uno 2 in ceteris 
quoque 1. 

Stems stout, subterete, the internodes 10-15 mm. long; petioles very 
stout, 10 mm. long, flattened on the upper side; blades very thick and heavy, 
oblong-obovate, rounded above, cuneate from above the middle to the base, 
cinereous above when dry, the lateral veins 2-3 mm. apart, straight and par¬ 
allel, ascending at an angle of 45°, prominently elevated above, plane beneath; 
panicles many-flowered, about 10 cm. long, its stout axes conspicuously flat¬ 
tened, subtended at the nodes by ovate-triangular bracts 5 mm. long; flowers 
crowded on short strongly angled pedicels; bracts 4, triangular-ovate, very 
thick, acute, carinate, the outer 2.5 mm. long and wide, the inner 3.5 ram. 
long, 4 mm. wide; sepals 4, obtuse, coriaceous in the center, thin at the margin, 
the outer triangular-subrotund, 3.7 mm. long, 4.3 mm. wide, the inner broad¬ 
ly ovate, 4 mm. long, 3.5 mm. wide; young fruit ovoid; carpels 4; styles 4, 
fleshy, erect, connivent, 2.4 mm. long; stigmas obliquely truncate, 0.8 mm. in 
diameter; seeds 2 in one cell and 1 in each of the other 3. 

Desfiladero, 6000 ft., 705. Dissections by Melchior at Berlin revealed 
the peculiar number of the ovules and showed that the seed-covering (Sa- 
menmantel) is membranous. These characters distinctly suggest the genus 
Havetia , especially the seed-covering, which Melchior regards as of more 
importance than the number of ovules. He considers, however, that it is 
better regarded as an aberrant member of the genus Clusia , in which it 
closely resembles C. flamflora Engl, in the shape and venation of its leaves, 
the enlarged petiole-base, and the flattened branches of the inflorescence. 
C. Jlaviflora has thinner, green, proportionately broader, more abruptly 
cuneate leaves; the cyme has a longer peduncle, and the flowers are proba¬ 
bly larger. Especially, it has 4 ovules in each of the 4 loculi, as determined 
by. Melchior, although the original description calls them “biovulatisT 

(Continued in the October Issue) 
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FIG. 1. HELIAMPHORA MACDONALDAE 
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PHORADENDRON DUtDANUM * FIG. 2. BYRSONJMA CRETACEA 
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TYLERiA LINEARIS 







Botanical results of the Tyler-Buida Expedition 

H. A. Gleason 

{Continued from the June issue ) 

GUTTIFERAE 

Clusia pachyphylla Gleason, sp. nov. Ramis crassis obscure quadrangu- 
latis in sicco sulcatis; petiolis robustis margine anguste angulatis; laminis 
rigidis fiavescentibus ellipticis utrinque rotundatis vel late obtusis revolutis, 
costis utrinque prominulis; floribus terminalibus solitariis, pedunculis crassis 
sulcatis; bracteis 4 coriaceis late ovatis; sepalis 7 coriaceis rotundatis, extimis 
late ovatis intimis obovatis multo majoribus; petalis 7 obovatis; staminodiis 
in floribus femineis 28 obscure biseriatis, filamentis erectis crassis; carpellis 7, 
stylis brevibus, stigmatibus carnosis extrorsis dilatatis. 

Arborescent, the branches very stout, 10 mm. in diameter, obscurely 4- 
angled and strongly sulcate, at least when dried, the internodes 15-20 mm. 
long; petioles somewhat amplexicaul, stout, 15-20 mm. long, rounded on the 
back, flattened above, narrowly 2-winged; blades yellowish, very thick, rigid, 
elliptic, 6-10 cm. wide, 8-18 cm. long, rounded or broadly obtuse at both ends, 
strongly revolute, lateral veins about 5 mm. apart, ascending at an angle of 
70-90°, prominulous on both sides, the secondary veins scarcely obvious but 
reticulate; latex tubes obscure, 1-2 mm. apart, ascending at an angle of 60°; 
uppermost or bracteal leaves greatly reduced; flowers terminal, solitary, on 
thick sulcate peduncles 15 mm. long; bracts, sepals, and petals thick and leath¬ 
ery, the former two crimson, the petals pink or white; bracts 4, broadly round- 
ovate, 8 mm. long, 10-12 mm. wide; outer sepals almost semicircular, 12 mm* 
long, 18 mm. wide, the inner elongating to broadly obovate, 23 mm. long by 
20 mm. wide; petals 7, obovate above a narrowed base, 36 mm. long, 24 mm. 
wide; staminodia apparently.28, obscurely biseriate and irregularly united in¬ 
to phalanges of 3 or 4, their filaments stout, barely flattened, strictly erect, 5 
mm. long, terminating in an imperfect 2-celled anther; carpels 7, united into a 
thick fleshy column to the summit of the staminodia, thence abruptly con¬ 
tracted into short styles; stigmas fleshy, elliptic, extrorse, 5 mm. long, 4 mm. 
wide; staminate flowers not seen. 

Summit of Peak 7, 7100 feet, 609 (type); a large, coarse, woody plant 
at Provisional Camp, 5700 feet, 572. The structure of the pistillate flowers 
leaves no doubt of its position in Section 1, Clusiastrum PI. & Tr., at least 
three other species of which are known from the Roraima region. Our spe¬ 
cies differs from all of these in the rounded base of the leaf. 

[The Bulletin for June (58: 345-404} was issued 11 December 1931.J 

BcxLETm oE tee Tossley Botanical Club , Voi~ Sa&ofcT. Ocxobee.1931 
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Clusia Planchoniana Engl. Dry laterlte soil, Savanna Hills, 4400 ft., 
790; fruit yellow, pear-shaped, 2 inches long. It is a native of the upper Rio 
Negro valley, originally collected at San Gabriel. 

Clusia rotundifolia Gleason, sp. nov. Ramis inter nodes valde compres- 
sis, ad nodos fragilibus; folds perrigidis, sessilibus, rotimdatis vel late obova- 
tls, apice rotundatis vel obscure retusis, basi rotundatis vel subcordatis, re- 
volutis, venis supra obscuris subtus prominulis; corymb is 1 vel 2 terniinalibus 
pedunculatis 3-floris bracteis obovatis sessilibus suffultis; pedicellis brevibus 
crassis, bracteis 6 terminalibus triangularibus vel rotundatis; sepalis 4 extimis 
rotundatis intimis late obovatis; petalis 4, triangulari-obovatis basi cuneatis; 
staminibus 16 liberis, iilamentis crassis erectis antheras lineari-oblongas aeq- 
uantibus. 

Stems woody, stout, easily broken at the nodes, the internodes 2-4 cm. 
long, strongly compressed, obscurely sulcate; leaves sessile, extremely thick 
and rigid, rotund or broadly obovate, 6-8 cm. long and wide, rounded or 
slightly retuse above, revolute, broadly rounded or subcordate at base, lateral 
veins about 3 mm. apart, ascending at an angle of 45-60°, almost obsolete be¬ 
neath, somewhat prominulous above; latex-tubes obscure, ascending at an 
angle of 30°; inflorescences 1 or 2, terminal, 3-flowered, on stout, strongly sili¬ 
cate peduncles 25-45 mm. long, bearing at the summit 2 obovate sessile bracts 
12 mm. long; pedicels stout, 6-8 mm. long; bracts 6, the outer 2 sessile, trian¬ 
gular, subacute, strongly carinate, fleshy, 4 mm. wide, 1.5 mm. long, the sec¬ 
ond pair rotund, 3 mm. long and wide, the third pair rotund-reniform, 3 mm. 
long, 4 mm. wide; sepals 4, thick and fleshy in the middle, with a thin margin 
1 mm. wide, the outer pair orbicular, 7 mm. long, the inner broadly elliptic 
or obovate, 7.5 mm. long, 6 mm. wide; petals 4, obovate-triangular, 10 mm. 
long, 6 mm. wide, subtruncate or slightly retuse above, cuneate from above the 
middle to the narrow base; stamens in the staminate flower 16, free; filaments 
stout, erect, 1.7 mm. long; anthers strictly terminal, narrowly oblong, 1.6 mm. 
long; pistillate flowers not seen; fruit globose-ovoid, 2 cm. in diameter (Tate), 
4-celled with numerous seeds. 

Dry ridge-top and moist slopes, Savanna Hills, 4400 feet, 798. Although 
pistillate flowers are not available, the species seems to belong without 
doubt to the Andean section Anandrogyne PI. & Tr., and is distinguished 
from the other species of the section by its 4-merous flowers and round ses¬ 
sile leaves. ■ - 

Clusia sp. A sterile specimen from a dry ridge in the Savanna Hills, 
4400 ft., 797 , greatly resembles C. pachyphylla Gleason in the character of 
its leaves, but has petioles as much as 4 cm. long and proportionately more 
slender. 

Oedematopus duidae Gleason, sp. nov. Arbuscul'a ramosa; folds par¬ 
vis subsessilibus coriaceis obovatis ad basin cuneatis; inflorescentia brevifcer 
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pedunculata terminale 1-3 flora; pedicellis brevibus bibracteatis; sepalis 4 
suborbicularibus petala orbicularia excedentibus; staminodiis fioris feminei 8 
basi dilatatis superne filiformibus, antheris cuneatis; ovarlo 4-loculare multi- 
ovulato; stylis 4 brevisslmis; stigmatibus peltatis pentagonis. 

A low straggling tree with milky juice (Tate); branches dark gray, ob¬ 
scurely 4-angled and silicate; leaf-blades dull green, thick and coriaceous, obo- 
vate, the largest 50 mm, long by 20 mm. broad, rounded above, somewhat rev¬ 
olute, cuneate from above the middle to an angular petiole 2-3 mm. long, lat¬ 
eral veins obscure, ascending at an angle of about 45°, the veinlets obsolete; 
laticiferous tubes ascending at an angle of about 30°; inflorescence of 1-3- 
flowered terminal clusters, on strongly 4-angled peduncles 5 mm. long; pedi¬ 
cels 3 mm. long, subtended by a pair of broadly ovate, subacute, sessile bracts 
3 mm. long; bracts round-ovate, carinate, subacute, 2.5 mm. long, 3 mm. wide; 
sepals rotund, the outer pair 3 mm. long, 4 mm. wide, the inner pair 5 mm. 
long and 6 mm. wide; petals not seen; stamens in the pistillate flow T er 8, the 
filaments dilated at base into depressed-ovate portions 1 mm. wide and 0.8 
mm. long and more or less connate, the filament proper slender but flattened, 
1.8 mm. long; anthers obovate, retuse, cuneate at base, 0.6 mm. long, 0.5 mm. 
wide, opening by lateral clefts; ovary 4-ceIled with many ovules; styles very 
short (about 0.2 mm.); stigmas peltate, pentagonal, 1 mm. In diameter; fruit 
subglobose, 1 cm. long. 

Bank of stream at Central Camp, 4800 feet, 559 (type); Savanna Hills, 
4400 feet, 1037; near summit of Ridge 25,6000 feet, 533. Although the pet¬ 
als were not found, they could not have been very large, since the collector 
notes that the diameter of the flowers is only 6-8 mm. The species stands 
next to 0. obomius PL & Tr., of the lowlands in the Duida region, which 
has larger leaves, much larger inflorescences, smaller bracts, and filaments 
thickened at base as w r ell as dilated. The three specimens of the Duida col¬ 
lection are remarkably alike in foliage. The one from lowest altitude is in 
fruit, the typein bloom, and the one from the highest level is still in bud. 

BIXACEAE 

Lowland species 

Bixa orellana L. In second-growth forest, Santa Isabel, on the Rio 
Negro, northern Brazil, 86; a common plant in clearings and around .vil¬ 
lages throughout tropical America. 

ELACOURTIACEAE 

Lowland species 

Casearia javitensis HBK. Santa Isabel, on the Rio Negro, northern' 
Brazil, 999; distributed from southern Mexico to the Amazon region. 
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Casearxa Spruceana Benth. Yucabi, on the Rio Negro, northern Bra¬ 
zil, 967, 996 . Its type locality is at San Gabriel, where it was originally 
collected by Spruce; its range extends from Manaos to the Casiquiare and 
the upper Amazon. 

Laetia suaveolens Benth. Yucabi, on the Rio Negro, northern Bra¬ 
zil, 972. The species ranges from French Guiana to the upper Amazon and 
the Casiquiare. 

Patrisia acuminata (Eichl.) Kuntze. Yucabi, on the Rio Negro, 
northern Brazil, 970; originally collected on the Rio Negro by Spruce and 
also reported from British Guiana. 

TURNERACEAE 
Lowland species 

Turnera acuta Willd. River banks and flood sands, Muyrapenima, 
on the Rio Negro, northern Brazil, 52; Yucabi, on the same river, 969; trop¬ 
ical America. 

PASSIELORACEAE 1 
Lowland species 

Passielora coccxnea Aubl. Manaos, 16, 43; in forest at Santa Isabel, 
on the Rio Negro, 97; forest at Middle Camp, Esmeralda, 357; widely dis¬ 
tributed at low altitudes in the Guianas, northern Brazil, Bolivia, and 
eastern Peru, apparently not reported before from Venezuela. 

Passiflora foetida L., var. hispida (DC.) KiJlip, comb. nov. Passi- 
fiora hispida DC. Ann. Sci. Nat. Bot. V. 17: 172. 1873. 

Yucabi, on the Rio Negro, northern Brazil, 133; common in the Amer¬ 
ican tropics and introduced into the Old World. 

Passielora nitida HBK. In forest, Santa Isabel, on the Rio Negro, 
83; eastern Colombia to the Guianas, south in Brazil to the Amazon. 

Passielora variolata Poepp. & EndL Vine in forest, San Gabriel, on 
the Rio Negro, northern Brazil, 135; previously known only from the col¬ 
lections of Poeppig and Spruce in northwestern Brazil. 

Species of Mount Duida 

Passielora sclerophylla Harms. Flowers pink, crest of Ridge 25, 
6300 ft., 521; previously known only from Mount Roraima. The leaves of 
the Duida plant are proportionately broader than in typical material from 
Mount Roraima. 

1 By E. P.KilHp. 
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LYTHRACEAE 
Lowland species 

Cuphea speciosa (Anders.) Kuntze. Right bank of the Casiquiare, 
above Paso del Diablo, 164; widely distributed in the lowlands of northern 
South America. 

LECYTHIDACEAE 
Lowland species 

Eschweilera elegans (Berg) Miers. A riverside tree at Macara, on 
the Rio Negro, northern Brazil, 109; otherwise known only from the type 
collection at Santa Isabel. 


MYRTACEAE 
Lowland species 

Myrcxa lanceolata Caxnb. Santa Isabel, on the Rio Negro, northern 
Brazil, 82, 982 , 986; widely distributed through the Amazon Valley. 

Myrcxa sp. At Santa Isabel, on the Rio Negro, 982; a tree at edge of 
the river, Esmeralda, 308. It is improbable that this species has not been 
described, although the specimens could not be matched in European her¬ 
baria. 

Eugenia sp. Shrub in thick forest, Preguisa, on the Rio Negro, north¬ 
ern Brazil, 147 . Our specimen closely resembles E. riparia Sagot, of French 
Guiana, as represented at Kew, and may actually be that species. 

Species of Mount Duida 

Myrcia aguitensis Gleason, sp. nov. Ramis gracilibus tenuiter sericeis 
mox glabrescentibus; foliis breviter petiolatis coriaceis elliptico-oblongis ad 
apicem linearem obtusum acuminatis, basi obtusis vel subacutis, glabris supra 
nitentibus utrinque reticula to-venosis; panicularum folia aequantium vel ex- 
cedentium axibus compressis; hypanthio brevissime pedicellato tenuissime 
sericeo; sepalis pimctatis, 2 late ovatis obtusis, 3 quadratis rotunda to-trun- 
catis. 

Young branches slender, lightly bisulcate and very thinly sericeous, gla- 
brescent and terete with age, the internodes 2-3 cm. long; petioles rather slen¬ 
der, 6-9 mm. long, channeled above, minutely pubescent with erect hairs on 
the upper side and subappressed hairs on the lower; blades firm or subcoria- 
ceous, elliptic-oblong, 7-10 cm. long, 3-4 cm. wide at or just below the middle, 
acuminate to a nearly linear obtuse tip, obtuse or subacute at base, glabrous 
on both sides, shining above; lateral veins nearly straight, about 3 mm. apart, 
with the veinlets lightly elevated on both sides and conspicuously reticulate, 
the midvein plane above; panicles terminal and from the upper axils, 7 (in the 
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type)-10 cm. long, equaling (type) or somewhat exceeding the upper leaves, 
with numerous spreading branches, the axes conspicuously flattened and very 
thinly and minutely pubescent; flowers 5-merous, on pedicels 0.5 mm. long; 
hypanthium ellipsoid, about 2.5 mm. long, very thinly appressed-pubescent; 
sepals dimorphic, 2 broadly ovate and obtuse, 0.6 mm. long, 3 depressed-ob¬ 
long, broadly rotund-truncate, 0.9 mm. long, all pellucid-punctate; staminal 
torus densely but minutely pubescent. 


A small tree on Agiiita Slope, 4000 ft., 868 (type), 871; a tree 30 ft. 
high at Agiiita, 3800 ft., 922. Like the following species, it is related to M. 
negrensis Berg, differing in its more finely reticulate leaves, its more densely 
sericeous hypanthium rounded at the base, its shorter pedicels, and its 
shorter and blunter sepals. From M. compressa it is distinguished by its 
less densely pubescent stems with appressed hairs, its glabrous leaves 
acute at the base, its appressed-pubescent hypanthium, and its much short¬ 
er and dimorphic sepals. 

Myrcia compressa Gleason, sp. nov. Ramis superne compressis dense 
pubescentibus; petiolis brevibus; laminis coriaceis ovato-oblongis ad apicem 
obtusum longe acuminatis, basi late rotundatis, utrinque reticulato-venosis, 
subtus tenuissime pubescentibus; paniculis amplis ramosis folia multo super¬ 
antibus, axibus compressis; hypanthio ellipsoideo et sepalis ovatis dense velu- 
tinis. 

Stems compressed above, becoming terete with age, closely and finely 
brown-pubescent, the hairs erect, 0.3 mm. long, the internodes 3-4 cm. long; 
petioles stout, 3-5 mm. long, pubescent like the stem; blades coriaceous, 
bronze-green, ovate-oblong, 12-15 cm. long, 5.5-7 cm. wide, long-acuminate 
to an obtuse tip, rounded at base, obscurely revolute, glabrous and shining 
above, very minutely puberulent beneath, the hairs less than 0.1 mm. long, 
denser on the veins; lateral veins straight and parallel, 4-8 mm. apart, arcu- 
ately connected near the margin, with the veinlets lightly elevated and con¬ 
spicuously and closely reticulate on both sides, the midvein depressed above; 
inflorescence a spreading, freely branched panicle 10-20 cm. long, terminal and 
from the upper axils, its axes strongly ancipital and pubescent like the stem; 
flowers sessile on the branches or at the end of short peduncles, 5-merous; hy¬ 
panthium stoutly ellipsoid, 3 mm. long, densely velutinous with short hairs; 
sepals spreading, broadly ovate, 2.5 mm. long and wide, obtuse, velutinous; 
staminal torus densely pubescent. 


Woods on the Savanna Hills, 4400 ft., 834 , a small tree 20 ft. high, with 
very numerous whitish flowers. The species resembles if. negrensis Berg 
in habit and is undoubtedly related to it. In M . negrensis the leaves are 
acute at the base, glabrescent beneath, and much smaller in size, while the 


small panicles scarcely exceed the leaves. 
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Myrcia Mrtellaefoiia Gleason, sp. nov. Ramis gracihbus subteretibus 
breviter villosis praecipue ad nodos; foliis breviter petiolatis subnitentibus 
anguste oblongo-lanceolatis acuminatis basi rotundatis utrinque glabris pias¬ 
ter nervum medium pubescentem, venis lateralibus sub angulo recto patenti- 
bus; paniculis brevibus paucifloris villosis, bracleis compluribus ovato-lan- 
ceolatis acuminatis suffultis; hvpanthio basi dense villose, sepalis triangulari- 
bus acutis 3 exterioribus interiores 2 multo excedentibus. 

Stems slender, nearly terete, persistently but thinly villous with spreading 
hairs 1-1.2 mm. long, more densely so at the nodes, the internodes 4-6 cm. 
long; petioles stout, 2-3 mm. long, pubescent like the stem; blades chartace- 
ous, rather pale green, somewhat shining, narrowly oblong-lanceolate, 12-17 
cm. long, 3.5-4 cm. wide, long-acuminate, broadly rounded at base, glabrous 
above or minutely pubescent along the nearly plane midvein, sparsely pilose 
on the midvein beneath; lateral veins barely elevated on both surfaces, 
spreading at nearly right angles, mostly 2-3 mm. apart, with the veinlets 
finely and inconspicuously reticulate; panicles mostly axillary, 2-5 cm. long, 
sparsely branched and few-flowered, villous like the stem; bracts numerous, 
ovate-lanceolate, 10-13 mm. long, rounded at base, long-acuminate, glabrous 
above, villous on the margin and midvein beneath, veinless above, reticulate 
beneath; flowers 5-merous, sessile; hypanthium obconic, 2.2 mm. long, dense¬ 
ly villous at base with ascending hairs 1.5 mm. long, thinly pubescent above; 
sepals triangular, acute, densely villous, the outer 3 nearly 3 mm. long, the 
inner 2 about 2 mm. long; petals white. 

At Agiiita, 4000 ft., 913. The species is a member of the comparatively 
small section Bracteatae Berg, and its elongate acute sepals show its rela¬ 
tionship to if. capitata Berg, if. ianceolata Camb., and M. involucrata 
Berg. From these it differs in its larger leaves, rounded at base and with 
widely spreading lateral veins. Its very unequal sepals also appear to be 
characteristic. 

Myrcia sylvatica (Meyer) DC. Crests of the Savanna Hills, 4400 ft., 
822; a common species of wide distribution through northern South Amer¬ 
ica. 

Myrcia sp. A plant collected at Agiiita, 3100 ft., 894 , described as a 
vine with clustered, round, green fruits, probably belongs to this genus. 

A small tree on Agiiita Slope, 4000 ft., 873, is completely sterile and 
may possibly be a Myrcia or a Eugenia . 

MELASTOMATACEAE 
Lowland species 

Rhynchanthera grandielora (Aubl.) DC, Esmeralda, '239. Widely 
distributed in northern" South America, mostly'north of the Amazon. 1 1 
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Acisantliera erecta Gleason, sp. nov. Caule erecto 4-alato glanduloso- 
villoso superne ramoso; foliis erectis vel adscendentibus subsessilibus oblongis 
acutis basi rotundatis 5-nerviis utrinque villosis; inflorescentia terminale pani- 
culata multiflora; floribus 4-meris, pedicellis elongatis glanduloso-villosis; 
bypanthio subgloboso glanduloso; calycis lobis ovatis acutis bypantbium 
aequantibus; antberis subulatis uniporosis, connectivo crasso infra loculos pro- 
ducto basi calcaribus duabus adscendentibus ornato; ovario 3-loculare. 

Stems herbaceous, 30-40 cm. high, sparsely branched below the inflores¬ 
cence, densely glandular-villous; leaves sessile or subsessile, erect or ascending, 
exceeding the internodes, oblong, 8-12 mm, long, 3-4 mm. wide, acute, rounded 
at base, 5-nerved, densely villous above, densely glandular-villous beneath, 
especially on the nerves; inflorescence paniculate, terminal, many-flowered; 
flowers 4-merous, on glandular pedicels 3-10 mm. long, elongating somewhat 
in fruit; bypanthium subglobose, 2.5 mm. long to the sinuses, glandular-vil¬ 
lous; sepals triangular-ovate, 2.3 mm. long, acute and setose at the tip; sta¬ 
mens dimorphic; filaments 2.7 or 3.5 mm. long; anthers straight, subulate, 1.5 
or 2.3 mm. long excluding the connective; connective prolonged 0.6 or 0.8 mm., 
with two stoutly subulate erect basal spurs 0.3 or 0.5 mm. long; ovary 3-celled, 
minutely glandular; style 4.8 mm. long, glabrous; stigma punctiform. 


Upper Grand Savanna, Esmeralda, 332 . The species is anomalous in 
its structure, combining the 4-merous flowers and general habit of the sec¬ 
tion Bicrananthera Triana with the 3-celled ovary of section Euacisan - 
thera Triana. 

Ernestia tenella DC. At Esmeralda, on the rocky top of Esmeralda 
Ridge, 198 , and on the Tree Savanna, 328. The species is endemic to this 
region. 

Desmocelis villosa (Aubl.) Naud. Yucabi, on the Rio Negro in 
northern Brazil, 992. The species is widely distributed through central and 
northern South America; ours is the form distinguished by Cogniaux as 
variety gracillima Cogn, 

Macairea pachyphylla Benth. On Tree Savanna at Esmeralda, 323, 
324; previously known from the Roraima region of British Guiana. 

Macairea thyrsielora DC. On Tree Savanna at Esmeralda, 341; 
known only from this general region. 

Pterogastra major Triana. At San Carlos on the Rio Negro, northern 
Brazil, 160, and on savannas at Esmeralda, 182. The species ranges from 
Peru to Venezuela. 


Tibouchina spruceana Cogn. On land subject to flood, East and 
West Lakes, Esmeralda, 313. Our specimen is in imperfect condition, but 
differs in some notable characters from the description of the species, orig¬ 
inally collected at Manaos. Its petals are apparently 11—12 mm. long, 
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instead of 20-25 mm., its filaments are 3.5 mm. long, instead of 8.5 mm., 
and the ovary is lepidote at the summit instead of setose. Nevertheless it 
agrees perfectly with the original collections of Spruce from the lower 
Amazon. 

Aciotis aequatorialis Cog. At Yucabi, on the Rio Negro in north¬ 
ern Brazil, 973. The species ranges through the Amazon valley from Para 
to Peru. 

Aciotis dysophylla (Benth.) Triana. At Santa Isabel on the Rio Ne¬ 
gro, northern Brazil, 77; widely distributed from central Brazil to the Carib¬ 
bean Sea. 

Aciotis laxa (L. C. Rich.) Cogn. In forest at Santa Isabel on the Rio 
Negro, northern Brazil, 93; an abundant plant in the lowlands of northern 
Brazil and the Guianas. 

Aciotis ptjrpurascens (Aubl.) Triana. In forest at Santa Isabel on the 
Rio Negro, northern Brazil, 103. The species is common and widely dis¬ 
tributed throughout northern South America. 

Acanthella conferta (Veil.) Cogn. On the rocky top of Esmeralda 
Ridge, the flowers “flame-orange,” 197; endemic to this station so far as 
known, where it was first collected by Bonpland. 

Opisthocentra clxdemiqxdes Hook. f. A shrub in the forest at San 
Gabriel, on the Rio Negro in northern Brazil, 137 , the type locality and 
only known station. 

Miconla albicans (Sw.) Triana. Among sandstone rocks at Es¬ 
meralda, 177; common and widely distributed from Bolivia to Cuba and 
Mexico. 

Miconia aplostachya (Bonpl.) DC. Riverside at Macara, on the Rio 
Negro, northern Brazil, 111; distributed through the northern Amazon 
Valley and the Guianas. 

Miconia argyrophylla DC. In forest at Tinahy on the Rio Negro, 
northern Brazil, 116 . The species ranges through tropical South America 
from Sao Paulo to the Caribbean Sea. 

Miconia stenostachya DC. Tree Savanna at Esmeralda, .-322; widely 
distributed from Bolivia to Mexico. 

Miconia sp. At Esmeralda, 312. The specimen lacks' flowers pin foliage 
it' resembles several large-leaved species of the .section Eumicania Pani - 
culares Naud. and probably agrees better with M. pamcularis Gleason 
than any of the others. 
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Tococa guyanensis Aubl. On river banks and flood sands at Muyra- 
penima on the Rio Negro, northern Brazil, 70; widely distributed through 
the lowlands of central and northern South America. 

Tococa nitens (Benth.) Triana. At Esmeralda, 241. The species is 
known from the sandstone regions of Venezuela and British Guiana and 
reappears in central Brazil. 

Clidemia aeeinis (Naud.) Cogn. Yucabi, on the Rio Negro, northern 
Brazil, 993, 994; northern Brazil and British Guiana. 

Clidemla biserrata DC. At Muyrapenima on the Rio Negro in 
northern Brazil, 51; at Buena Vista on the Rio Casiquiare in Venezuela, 
158. As here interpreted, the species is of wide distribution in tropical 
South America and includes a variety of forms which have often been con¬ 
sidered distinct species. 

Clidemia hirta (L.) D. Don. Yucabi, 997 , and Santa Isabel, 80, on 
the Rio Negro in northern Brazil; at Caxoeira San Sebastian on the Rio 
Casiquiare in Venezuela, 153. It is a common plant from southern Brazil 
as far north as Cuba and Mexico. 

Clidemia naevula (Naud.) Triana. In forest at Tinahy, on the Rio 
Negro in northern Brazil, 114 , and at Yucabi, 1000. The species is limited 
to the northern Amazon valley and the Guianas. 

Henriettella micrantha Gleason, sp, nov. Ramis juvenilibus pills fer- 
rugineis dense strigosis; foliis petiolatis ovato-oblongis acuminatis basi rotun- 
datis vel subcordatis sub-5-plinerviis, supra sparse breviterque strigosis mox 
glabrescentibus, ad venas venulasque Impressas dense strigosis, subtus pilosis 
pills ferrugmels ad basin stellatis; floribus 6-10 fasciculatis sessilibus, 5-meris; 
hypanthio campanulato breve sparse ferrugineo-strigoso; calycis lobis brevi- 
bus late rotundatis; petalis brevibus obtusls; antheris linearibus non rostratis; 
stylo glabro. 

Stems woody, when young densely strigose with ferruginous hairs 1-1.5 
mm. long from somewhat papillose bases, becoming glabrous with age; peti¬ 
oles stout, 10-15 mm. long, strigose like the stem; blades subcoriaceous, ovate- 
oblong, sharply acuminate, rounded or subcordate at base, entire, 5-pli-nerved, 
the outer pair weak and marginal; secondaries mostly 5-8 mm. apart, spread¬ 
ing at nearly right angles, with the primaries impressed above, elevated be¬ 
neath, the tertiaries finely reticulate; upper surface sparsely pilose when young 
with ferruginous hairs from stellate bases, nearly 1 mm. long and set about the 
same distance apart, soon deciduous, the primaries densely and permanently 
strigose; lower surface pilose with similar hairs about 0.5 mm. apart, both pri¬ 
maries and secondaries strigose; flowers 5-merous, sessile, in fascicles of 6-10 
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in the lower axils and at the leafless nodes; hypanthium campanulate, 3.7 mm. 
long, to the torus, freely punctate and conspicuously strigose with curved- 
ascending hairs; calyx about 0.7 mm. long, pubescent like the hypanthium, 
its lobes obscure, broadly rounded; petals white, ovate-oblong, obtuse, 3 mm. 
long; filaments slender, 4 mm. long, abruptly contracted and slightly bent 0.8 
mm. from the summit; anthers stoutly linear, 2.7-3 mm. long, rounded at the 
summit, with a dorso-terminal pore; connective prominently thickened on the 
basal two thirds of the anther, neither appendaged nor prolonged; ovary 
wholly inferior, 5-celled; style stout, nearly straight, 8 mm. long, slightly 
thickened distally to the truncate stigma. 

New Savanna at Esmeralda, 953. The species is apparently related to 
H. Seemannii Naud. of Panama and H. Goudoiiana of Colombia, differing 
from the former in its obtuse petals and entire leaves essentially glabrous 
on the upper side, and from the latter in its 5-naerous flowers and the ab¬ 
sence of squamulose pubescence. 

Species of Mount Dtdda 

Poteranthera duidae Gleason, sp. nov. Caule pusillo herbaceo ramoso; 
foliis anguste oblongis acutis basi in petiolum alatum angustatis glabris l-ner- 
viis; floribus solitariis caulem et ramulos axillares terminantibus pedicellatis 
4-meris; hypanthio campanulato glanduloso-villoso; sepalis hypanthio paullo 
longioribus acuminatis glandulosis; petalis obovatis; staminibus 4; antheris 
ellipsoideis erostratis; connectivo crasso antheram aequante, in articulatione 
filamenti antice crasse bicalcarato; ovario libero 2-loculare; stigmate capitel- 
lato. 

A bushy, freely branched herb 10 cm. high, the stems spreading, promin¬ 
ently strigose with loose hairs 0.5-0.8 mm. long, usually somewhat longer at 
the nodes, in age becoming thinly strigose or glabrate; internodes 2-5 or at the 
base of the stem 8 mm. long; petioles flat, narrowly winged, 0.5 mm. long, 
strigose on the back;leaf-blades lance-oblong to linear-lanceolate,3-6mm.long 
by a third to a fourth as wide, acute or subobtuse at both ends, obscurely 1- 
nerved, glabrous, or very sparsely strigose beneath; flowers 4-merous, solitary, 
terminal on the stem and its short axillary branches; pedicels 5-6 mm. long, 
strigose like the stem and often glandular; hypanthium campanulate, 2 mm. 
long to the sinus, freely villous with glandular hairs; calyx-tube not prolonged; 
sepals spreading, ovate-lanceolate, 2.4 mm. long, acuminate, sparsely glan¬ 
dular-hirsute and irregularly ciliate; petals magenta, obovate, 3.3 mm. long; 
stamens 4, episepalous; filaments erect, 3.3 mm. long; anthers stoutly ellip¬ 
soid, nearly 1 mm. long, with a bare indication of a terminal tube; connective 
0.8 mm. long, stout, prolonged ventrally into 2 large, fleshy, somewhat spread¬ 
ing, strongly ascending, rounded lobes; ovary superior, obovoid, 1.5 mm. long, 
2-celled; style terete, 4.3 mm. long, tapering above to a flat capitellate stigma. 
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On rocks In the streambed at Central Camp, 4800 ft., 550. It is a mem¬ 
ber of the section Tnlasnea , as indicated by its 4-merous flowers and 2- 
celled ovary, and differs from other members of the section in the large 
connective, which is as long as the pollen-sacs and twice as bulky, as well 
as in various other structural details. 

Macairea duidae Gleason, sp. nov. Fruticosa; caule pilis arete appressis 
basi ellipsoideo-incrassatis persistenter et dense obtecto; petiolis brevissimis; 
laminis parvis obovato-oblongis vel late ellipticis utrinque rotundatis 3-ner- 
viis supra scaberrimis subtus ad venas dense crasseque strigosis inter venas re- 
ticulatas pubescentibus; panicula parva strigosa; pedicellis et hypanthio hir- 
sutis; capsula 4-loculare scabrida superne glandulosa. 

Stem rather stout, terete, densely covered with closely appressed hairs 
with dilated ellipsoid bases terminated by a slender tip, the internodes 2-3 cm. 
long; petioles stout, 3-5 mm. long, pubescent like the stem; blades firm, dry¬ 
ing brownish-green, obovate to obovate-oblong or elliptic, 35-40 mm. long, 
25-28 mm. wide, broadly rounded at both ends, 3-nerved with an additional 
obscure marginal pair; veins lightly impressed above, prominent beneath, the 
veinlets 2 mm. apart, ascending at an angle of 45°; upper surface very scabrous 
with short, broadly conic hairs; lower surface densely strigose with stoutly 
subulate hairs on the primaries and secondaries, pubescent with erect hairs 
on the surface and on the closely crowded tertiaries; panicle small, 5-6 cm. 
long, loosely strigose below, the hairs elongating distally and becoming hirsute 
on the pedicels; hypanthium (in fruit) ellipsoid, hirsute; capsule 4~celled, 
scabrous, glandular at the summit. 

Savanna Hills, 4400 ft., 1024. The plant has a general resemblance to 
If. radula (Bonpl.) DC. but is more nearly related to M. rigida Benth., 
collected in the same locality, which differs greatly in its pubescence. 

Macairea lanata Gleason, sp. nov. Arbuscula; caule obscure 4-angulato 
villoso ad nodos longissime villoso; foliis subsessilibus quam internodis 3-plo 
longioribus oblongo-lanceolatis apice acutis vel obtusis, glanduloso-ciliatis, 
basi rotundatis 5-nerviis, venis lateralibus marginalibus, supra papiflis setiferis 
dense obtectis, subtus reticulatis, foveolatis, densissime pubescentibus, ad 
venas longe villosis; inflorescentia parva folia vix excedente pedicellis glan- 
duloso-villosis; fioribus 4-meris; hypanthio campanulato 8-costato, glanduloso- 
hirsuto; calycis lobis oblongo-triangularibus acutis glanduloso-hirsutis; pet alls 
apice glandulosis; filamentis glabris; connectivo gracile longe producto basi 
cordate explanato; ovario 3-loculare apice glanduloso; stylo glabro. 

A shrub 2-3 feet tall; stem densely villous with brown, partly glandular 
hairs,the nodes':more densely villous with hairs 4-7 mm. long, the internodes 
10-15 mm. long; leaves firm, spreading or deflexed, subsessile, oblong-Janceo* 
late, as much as 50 mm. long by 22 mm. wide, obtuse or acute, minutely 
dilate with slender glandular hairs ? rounded at base, 5-nerved, the lateral, pair 
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marginal; upper surface densely covered with contiguous ovoid papillae bear¬ 
ing a terminal simple hair 2-4 mm. long; lower surface finely reticulate, foveo- 
late, densely pubescent, the veins villous; inflorescence 2-4 cm. long, few- 
flowered, barely exceeding the leaves, glandular-hirsute; flowers 4-merous, on 
pedicels 8-15 mm. long; hypanthium campanulate, prominently 8-ribbed, 4 
mm. long, densely glandular-hirsute, the hairs increasing distally to 3 mm. in 
length; staminal toms projecting as 8 minute rounded lobes; calyx-tube erect, 
prolonged about 0,5 mm.; sepals oblong-triangular, 3.2 mm. long, acute, glan¬ 
dular-hirsute on the back and the distal half of the front; petals pink-magenta, 
broadly elliptic, 11 mm. long by 7 mm. wide, slightly inequilateral, tipped with 
a few glandular setae as much as 1 mm. long, glandular-ciliate; stamens di¬ 
morphic, glabrous throughout; filaments 6 or 9.5 mm. long; anthers 4-5 mm. 
long; connective slender, terete, 1.5 or 3.5 mm. long, thickened at base into a 
cordate organ surrounding the summit of the filament; ovary free, ovate-ellip¬ 
soid, 3,2 mm. long, densely glandular on the distal fourth, 3-celled; style gla¬ 
brous, 13 mm. long. 

Moist slopes of Savanna Hills, 4400 ft., 752; Brocchinia Hills, 4500 
ft., 588 (type). Under Cogniaux’ artificial arrangement, our species 
would seem related to If. rigida Benth. and If. parvifolia Benth., both 
of the Mount Roralxna region. In the former, however, the connective is 
short and stout; in the latter the filaments are glandular. It is, in fact, 
much more closely related to If. muUinema Benth., also from Roralxna, 
which combines the slender connective with glabrous filaments. It differs 
from that species in its larger hypanthium with longer hairs, acute sepals, 
larger petals and stamens, thicker appendage on the connective, more 
pubescent ovary, much longer style, larger and narrower acute leaves, 
reduced inflorescence, much shorter internodes, and densely villous nodes, 

Macairea linearis Gleason, sp. nov. Arbuscula; caule superne adpresse 
lepidoto; petiolis brevibus lepidotis; foliis rigidis linearibus, utrinque obtusis 
vel subacutis, revolutis, 3-nerviis, supra glabris rugosis, subtus minute foveo- 
latis ad venas marginemque lepidotis; inflorescentia breve terminate 3-flora; 
floribus 4-meris breviter pedicellatis; hypanthio parvo 8-costato basi sublepi- 
doto apice glanduloso-piloso; calycis lobis lineari-lanceolatis hypanthium exce- 
dentibus; petalis obovato-ellipticis; filamentis glandulosis; connective pro- 
ducto basi incrassato; ovario libero 3-loculare superne lepidoto et apice glan- 
duloso; stylo glanduloso. 

A shrub 3 feet tall; stem densely scaly above with whitish lancoid ap~ 
pressed scales, the cortex and indument exfoliating about 10 cm. from the sum¬ 
mit, the internodes about 3 mm. long, the nodes somewhat swollen and with 
an annulus of several longer scales; petioles 3 mm. long, lepidote like the stem; 
leaf-blades stiff and firm, dark green, linear, 12-18 mm. long, 2-2.5 mm. wide, 
obtuse or acute at both ends, 3-nerved; upper surface glabrous and rugose, tbq 
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primaries lightly impressed; lower surface foveolate, the margins and primar¬ 
ies lepidote; inflorescence a 3-flowered terminal cluster, scarcely exceeding the 
upper leaves; bracts linear-spatulate, 5-6 mm. long; pedicels lepidote, about 
5 mm. long; flowers 4-merous; hypanthium campanulate, about 2.5 mm. long 
to the torus, with 8 rather prominent purple-red ribs, sublepidote below with 
lancoid or conic scales, which above become more spreading and more slender 
and glandular at the tip; calyx-tube prolonged 0.5 mm.; sepals linear-lanceo¬ 
late, more or less spreading, 3.5 mm. long; petals obovate-elliptic, magenta, 
10.5 by 6.5 mm.; staminal torus unlobed; filaments stout, terete, 3.7 or 4.4 mm. 
long, glandular throughout, especially distally and on the inner face; anthers 
almost straight, subulate, 2.5 mm. long; connective stout, terete, prolonged 0.5 
or 0.9 mm. and expanded at base into a fleshy cordate organ surrounding the 
summit of the filament; ovary free, 4-ribbed, 3-celled, pubescent above the 
middle with stout conic hairs becoming more numerous above and concealing 
the summit, where most of them are glandular; style 6.4 mm. long, sparsely 
glandular throughout (PL 35, fig. 1). 

In the stream-bed at Central Camp, 4800 ft., 532. Among the twenty 
or more species of Macairea , this one is unique in its small linear leaves. 
Under the artificial arrangement of species in Cogniaux’ Monograph, it 
would be related to such species as M. thyrsiflora DC., collected on this 
expedition at Esmeralda, but the two are entirely unlike in habit and in 
many details of structure. 

Macairea rigida Benth. A bush with brittle twigs and pink flowers, 
on crest of ridge, Savanna Hills, 4400 ft., 769. The species is known only 
from the Pacaraima Mountains, where it was originally collected by 
Schomburgk, and may be expected at suitable altitudes between Roraima 
and Duida. 

Tibouchina eraterna N. E. Brown. A plant 1-2 feet high on dry 
ridge-top, Savanna Hills, 4400 ft., 796; a bush 2-3 feet high with pink 
flowers, crest of Ridge 25, 6300 ft., 454; on summit of Peak 7, 7100 ft., 
634. The species has hitherto been considered endemic to Mount Roraima. 

Marcetia taxieolia (St. Hil.) DC. In dry laterite soil, Savanna 
Hills, 4400 ft., 784; among rocks, summit of Peak 7, 7100 ft., 672; well 
distributed through central and southern Brazil and also known from 
Mount Roraima. 

Adelobotrys sp. A vine at Agiiita, 4000 ft., 911. The specimen is in 
fruit. The hypanthium is conspicuously ribbed, with a flaring truncate 
calyx bearing filiform exterior teeth half a millimeter long; the capsule is 
5-celled; the seeds are linear, truncate at one end, 1.5-1.8 mm. long. It is 
probably related to A . rotundifolia Triana, collected at low altitudes on 

by' 
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Meriania duidae Gleason, sp. nov. Frutex humilis; folils crasse corla- 
ceis ovato-elllpticis apice rotundatis vel subacutis basi rotundatis integris 5- 
nerviis supra scaberrime strigosis et juventute lanatis, subtus ad venas venu- 
lasque dense lanatis; inflorescentia breve umbelliformia pedunculata pauci- 
flora densissime lanata; floribus 5-meris breviter pedicellatis; bypanthio cam- 
panulato; sepalis late ovatis rotundatis dense lanatis; antherarum majorum 
connective postice appendicem apice bilobam, minorum simplicem oblongam 
gerente; ovario libero 3-loculare; stylo basi hirsute; stigmate punctiforme. 

Stems woody, 4 feet high, when young closely ferruginous-tomentose 
and sparsely hirsute, glabrescent with age, the principal internodes 2-3 cm. 
long; petioles stout, channeled above, 3-10 mm. long, densely strigose or sub- 
tomentose; leaf-blades coriaceous, ovate-oblong to ovate-elliptic, 3.5-5 cm. 
long, 2-3 cm. wide, subacute to broadly rounded at the apex, entire, rounded 
at base, 5-7-nerved, the outer pair usually obscure and submarginal, the secon¬ 
daries obscure above, prominent beneath, spreading at nearly right angles, 
about 2 mm. apart, tertiaries not visible; upper surface densely and scabrous- 
ly strigose with stout hairs nearly 2 mm. long, set 0.6-0.8 mm. apart, also 
thinly woolly when young; lower surface proper glabrous, the primaries and 
secondaries densely lanate and conspicuously hirsute with brown hairs; in¬ 
florescence umbellate or subcapitate, terminal, densely woolly to the tips of 
the sepals with brown matted hairs 2-3 mm. long, the peduncle 1-2 cm. long, 
the pedicels 2-6 mm. long; flowers 5-merous; hypanthium campanulate, 4 mm. 
long to the torus, rather fleshy in texture; calyx-tube prolonged 2 mm., the 
sepals broadly ovate, 4 mm. long, rounded at the summit, thickened at the 
middle to a completely adnate exterior tooth, thinner and ciliate at the mar¬ 
gin; petals pink, cuneate-obovate, 16 mm. long, 10 mm. wide, very inequila¬ 
teral, freely nerved; small stamens: filaments flat, 9.5-10.5 mm. long; anthers 
subulate, strongly deflexed, somewhat extrorsely curved, about 3.7 mm. long; 
connective prolonged at base to a short conic basal spur 0.8 mm. long and 
bearing a linear dorsal spur 1.8 mm. long ascending at an angle of 70° from the 
anther; large stamens: filaments flat, 7.6-8.6 mm. long; anthers subulate, 
strongly extrorsely curved, 7-8 mm. long; connective prolonged at base into 
a short conic basal spur and bearing a dorsal spur 2.2 mm. long, broadened and 
2-lobed at the end; ovary wholly free, obconic, glabrous, 2.8 mm. long, exca¬ 
vate at the summit, 3-celled; style nearly straight, 9 mm. long, slightly bent 
near the summit to a punctiform stigma, freely hirsute over the basal two 
thirds. 

Slopes of Ridge 25, 5500-6000 ft., 403 (type); summit of Peak 7, 
7100 ft., 633, We have here a species differing remarkably from'other 
members of the genus in its general habit. It seems to be a member of the 
section Adelbertia Naud., but differs from the other species in its low- 
stature, its exceedingly heavy pubescence, its hairy style, and its strongly 
dimorphic stamens. The description has been compiled wholly from the 



420 


BULLETIN OF THE TGRREY CLUB 


[VOL. 58 


type; 1 the second specimen differs in several minor particulars. The 
pubescence is cinerous rather than brown, the leaves have one less pair 
of veins, the peduncle is 2-5 cm. long, and the whole plant is lower, giving 
evidence of reclining in the matted vegetation, rooting along the covered 
parts of the stem, and sending up its flowering branches to a height of 
only 2-3 dm. 

Graffenrxeda ovalifolia Naud. A tall shrub at Agtiita, 3100 ft., 
931; a “dusty looking bush” on the dry crests of Savanna Hills, 4400 ft., 
739. The species has hitherto been considered endemic to the region of 
Mount Roraima; by some authors it has been united with G. Weddellii 
Naud. of southern Brazil. 

Graffenrieda polymera Gleason, sp. nov. Caule superne obscure 4-an- 
gulato, dense purpureo-brunneo furfuraceo; foliis crasse coriaceis, breviter pe- 
tiolatis, late ellipticis vel ovatis superioribus angustioribus, acutis vel breviter 
apiculatis, integris subrevolutis, basi rotundatis, 3-nerviis nervis lateralibus ad 
marginem proximis, supra flavescentibus glabris rugulosis, subtus ferrugineis 
dense tomentosulis; inflorescentia terminate pauciramosa dense furfuracea, 
floribus ad apicem ramorum capitatis 5-8-meris; hypanthio obconico dense 
furfuraceo; calyce vix lobato; petalis late ellipticis; filamentis complanatis; 
antheris subulatis; connective basi in calcar erectum subulatum product©; 
ovario 3-loculare. 

A shrub 15 feet tall; stem stout, obscurely 4-angled above, densely but 
minutely furfuraceous, purple-brown, the internodes 2-3 cm. long; petioles 
stout, pubescent like the stem, 10-15 mm. long; leaf-blades thick, coriaceous, 
broadly elliptic or ovate, as much as 13 cm. long by 8.5 cm. wide, the upper 
somewhat narrower in outline and subacute, the lower rounded to a subacute 
apiculum, all entire and revolute, rounded at base, 3-nerved, the outer pair 
submarginal, the secondaries obscure above, prominent beneath, not extend¬ 
ing outside the lateral nerves; upper surface yellowish green, glabrous, rugu- 
lose; lower surface ferruginous, densely tomentulose; inflorescence terminal, 
long-peduncled, 1-2 dm. long, brown-furfuraceous, the single central node 
tearing two lateral branches, subtended by two sessile flowers or two short 
branches, and a terminal internode; flowers capitate at the end of the branches, 
subsessile, 5-8-merous in the same inflorescence; hypanthium obconic, includ¬ 
ing the calyx 14 mm. long and densely red-brown furfuraceous; calyx-tube 
prolonged 4 mm. beyond the torus, scarcely lobed, the lobes minutely subapi- 
culate; petals pink, broadly elliptic, 17 mm. long, 10 mm. wide; filaments flat, 
glabrous, 7 mm, long, all deflexed to one side of the flower; anthers subulate, 
8.5 mm. long, nearly straight, the pollen-sacs much convoluted; connective 

1 This is a plant of the crest vegetation of the promontories. Its habit is sturdy and 
rigid and it is commonly seen scattered somewhat widely among the cushiony vegeta¬ 
tion of those places.—G. H. H. T. 
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thickened toward the base of the anther and prolonged below it into a straight 
erect subulate appendage 2 mm. long; ovary free, truncate-conic, 3-celled; 
style strongly defiexed, slender, 17 mm. long; stigma punctiform. 

Crest of Ridge 25, 6300 ft., 401 (type); summit of Peak 7, 7100 ft., 
620 . The latter specimen has smaller leaves and is in bud. Our species is 
related to G. rotundifolia (Bonpl.) DC. and G. caryophyttea Triana, the 
former of Venezuela, the latter from the Rio Negro. It differs from both of 
them in its wider leaves and flowers which are much larger in all dimen¬ 
sions, essentially sessile, and often with six to eight petals. 

Graffenrieda tricalcarata Gleason, sp. nov. Arborescens; ramis acute 
quadrangularibus subglabrescentibus; foliis petiolatis elliptico-ovatis longe ob- 
tuseque acuminatis integris basi obtusis 5-nerviis subtus ab basin venarum ma- 
jorum hirsutis ceterum glabris; inflorescentia paniculata longe pedunculata 
ramis verticillatis multiflora; floribus 5-meris brevissime pedicellatis; hypan- 
thio parvo hemispherico 5-costatoalbido-pulverulento; sepalislate triangulari- 
bus acutis;petalis lanceolatis longissime acuminatis; filamentis brevibus com- 
planatis; antheris subulatis; connective breviter producto basi in appendices 2 
laterales conicas et centralem subulatam apice 2-4-fidam abeunte; ovario 
libero ovoideo dense pulverulento apice 5-setoso; stigmate truncato; capsula 
albida 3-loculare. 

A slender tree 20 feet high, the branches sharply 4-angled and very spar¬ 
sely pulverulent when young, becoming terete and glabrous with age, the 
upper internodes 2-3 cm. long; petioles slender, 2-3 cm. long, glabrous; leaf- 
blades membranous, ovate-elliptic, 5-9 cm. long by half as wide, acuminate to 
an obtuse tip, entire, obtuse or subrotund at base, 5-nerved with an additional 
obscure marginal pair, secondaries obscure; both surfaces sparsely pulverulent 
when young; soon becoming glabrous, the three principal primaries conspicu¬ 
ously hirsute at their base beneath; inflorescence terminal, panicled, the 
peduncle (5 cm. long) and the verticillate branches sharply 4-angled, essen¬ 
tially glabrous; flowers 5-merous, on pedicels 1 mm. long; hypanthium sub- 
hemispheric, 1.5 mm. long to the torus, prominently 5-angled, densely whitish- 
pulverulent; calyx-tube prolonged 0.3 mm., the sepals strictly erect, broadly 
triangular with concave sides 0.5 mm. long, thickened at the apex; petals lan¬ 
ceolate, 5-5.5 mm. long, 2 mm. wide, long-acuminate; stamens isomorphic; 
filaments stout, flat, 1.5 mm. long, anthers subulate, 2 mm. long to base of 
pollen sacs, somewhat extrorsely curved, opening by a dorso-terminal pore; 
connective prolonged 0.3 mm. to the summit of the filament, thence produced 
into 2 conic lateral appendages 0.2-0.3 mm. long and 1 central appendage 0.7 
mm. long, 2-4-fid at the tip; ovary free, ovoid, densely pulverulent, the sum¬ 
mit slightly prolonged and bearing about 5 stout bristles 0.6-1.4 mm. long; 
style slender, 6 mm. long; stigma truncate; capsule 3-valved, white-pulveru¬ 
lent, exceeding the sepals. 



422 


BULLETIN OB THE TORREY CLUB 


[VOL. 58 


On the slopes of Mount Duida at Agiiita, 4000 ft., 908. Our plant finds 
its nearest relative in Graffenrieda patens Triana, a lowland species of the 
same general region. The latter has leaves prominently reticulate above, 
puberulent beneath, and 5-nerved, much longer sepals, and a 5-celled 
ovary. 

A sterile plant collected in dry laterite soil on the Savanna Hills, 4400 
ft., 788, is possibly a Graffenrieda and related to G. sessilifolia Triana, of 
Mount Roraima. It has coriaceous, shining subsessile, ovate leaves^ 
cordate-clasping at base, and abruptly and obtusely short-acuminate < 

Macrocentrum glandulosum Gleason, sp. nov. Tota planta ad calycem 
glandulosa, glandulis subglobosis sessilibus rubris nitentibus; caule herbaceo 
pusillo ramoso; foliis petiolatis late ellipticis plerumque utrinque rotundatis 
ciliatis obscure 3-nerviis, inflorescentia ex axillis superioribus racemosa pau- 
ciflora; floribus 5-meris breviter pedicellatis; hypanthio anguste obconico valde 
10-costato; sepalis triangulari-ovatis acuminatis persistentibus; capsula an¬ 
guste prismatica hypanthium aequante apice retusa 3-loculare; seminibus 
semiobovoideis. 

Herbaceous, 10 cm. high; whole plant to the calyx more or less densely 
covered with subglobose, sessile, shining, red glands, most abundantly on the 
petioles, most sparsely on the leaf-surface; petioles slender, 5-10 mm. long; 
leaf-blades thin, opaque, essentially isophyllous, broadly elliptic, as much as 
17 by 11 mm., usually broadly rounded at both ends, occasionally subacute 
and very broadly cuneate at base, strongly ciliate with curved-ascending hairs, 
both surfaces smooth and glabrous except for the sparse glands; inflorescence 
racemose from the upper axils, the peduncles as much as 5 cm. long but mostly 
shorter, bearing 1-4 distal 5-merous flowers on pedicels 2-5 mm. long; hypan¬ 
thium narrowly obconic, in fruit strongly 10-ribbed and with the persistent 
sepals 10 mm. long; sepals triangular-ovate, in fruit 3.2 mm. long, acuminate, 
glabrous, 3-nerved, glandular on both sides; capsule narrowly prismatic, equal¬ 
ing the hypanthium, retuse at the summit, 3-celled; seeds numerous, semio- 
bovoid, 0.6 mm. long. 

Canon of Rio Negro, Savanna Hills, 4400 ft., 760. Although flowers 
are lacking, there can be no doubt of the generic position of this little 
plant. It differs from M . gesneriacemn Sandwith in its isophylly and leaf- 
shape, from M. droseroides Triana and M . vestitum Sandwith in its In- 
dument, from M. cristatum (L. C. Rich.) Triana in its 5-merous flowers, 
from M. faseiculatum (DC.) Triana in the size and shape of its leaves; from 
all five in the shape of its sepals and its glandular indument. 

Macrocesitrum pusiUum Gleason, sp. nov. Caule herbaceo 4-angulato 
glabro sparse glanduloso isophylio; petlolls elongatis anguste alatis glandu- 
losxs; foliorum laminis ovato-lanceolatis obtusis vel subacutis supra medium 
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insigmter splnuloso-denticulatis basi cuneatis 1-nerviis, supra gl&bris, subtus 
glanduloso-punctatis; floribus solitariis terminalibus, pedicellis 10-costatis; 
hypanthio obconico glabro 10-costatis costis alternis a lobis rotundatis ter¬ 
minate, alternis in sepala abeuntibus; sepalis ovatis acuminatis; connectivo 
postice appendice crasso apice dilatato instructo. 

Stems herbaceous, 5-10 cm. high, 4-angled, glabrous, sparsely glandular- 
punctate, the internodes 3-5 mm. long; leaves essentially equal in each pair; 
petioles 5-8 mm. long, narrowly winged, sparsely glandular-punctate; blades 
thin, ovate-lanceolate, as much as 18 mm. long by 6 mm. wide, obtuse or suba¬ 
cute, cuneate at base, conspicuously spinulose-denticulate above the middle, 
dark green and glabrous above, gray-green and glandular-punctate beneath, 
strictly 1-nerved; flowers 5-merous, solitary, terminal: pedicels 6 mm. long, 
slender, strongly 10-costate; hypanthium obconic, 2.5 mm. long, glabrous, 
with 10 prominent, rounded, nearly contiguous ribs, the epipetalous ribs ex¬ 
panded at the summit into projecting rounded lobes, the episepalous ribs 
widened at the summit to the width of the sepal-base and continued into the 
sepal; calyx-tube prolonged 0.5 mm., the sinuses triangular, broadly acute; 
sepals ascending, ovate, 3 mm. long, 1.8 mm. wide, acuminate, the margins 
thin and membranous, the center thick but flat, continuing the ribs of the hy- 
panthium; petals deep pink, 4.3 mm. long, broadly elliptic-ovate, obtuse, free¬ 
ly veined; stamens 10, isomorphic; filaments 3 mm. long, flat, thin and scari- 
ous, 1-nerved, tapering to the summit; anthers subulate, gently arcuate, 2.4 
mm. long, opening by a minute dorso-terminal pore; connective prolonged 
below the pollen-sacs 0.4 mm. to the summit of the filament and thence into 
a dorsal appendage, 1.3-1.6 mm. long, stout and terete below, expanded dis- 
tally into a flat elliptic tip 0.4 mm. wide; ovary superior, prismatic, 2 mm. long, 
3-celled, retuse at the summit; style straight, 3 mm. long, scarcely narrowed 
to the punctiform stigma. 

On a mossy tree-trunk, valley beyond Ridge 23b, 5950 ft., 478. The 
species is distinguished from the other members of the genus by its singular 
appendage, which greatly resembles that of a Monochaetum. It is possibly 
related to M. glandulosum Gleason, the flowers of which have not been seen 
but which is similarly glandular-punctate. In the present species the 
glands are much fewer and less conspicuous on all parts of the plant ex¬ 
cept the under surface of the leaves and the upper side of the sepals, 
where two areas of them appear, one on each side of the'sepal at its very 
base. 

The seven species of this little genus are distributed, so far as known, 
over the Guianas, northern Brazil, and southern Venezuela,, and are 
poorly represented in herbaria. Because of their small size they are easily 
overlooked by collectors among the wealth of taller plants. They may be 
distinguished as follows: 
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Flowers 5-merous. 

Sepals depressed-semicircular, obtuse M. fasclculaficm (DC.) Triana. 

Sepals ovate or triangular-ovate, acuminate. 

Leaves broadly elliptic, obtuse at both ends, 3-nerved M, gl&nduloswn Gleason. 

Leaves ovate-lanceolate, acute at both ends, 1-nerved M. pusilhm Gleason. 

Flowers 4-merous. 

Flowers on naked elongate peduncles 2i\ droseroides Triana. 

Flowers in axillary or terminal short racemes. 

Leaves strongly anisopliyllous, apparently alternate M. gesneriaceim Sandwith. 

Leaves equal or slightly anisophyllous, opposite. 

Leaves densely setose on both sides M. vestitum Sandwith. 

Leaves sparsely setose or glabrous M. crisiatum (L. C. Rich. ) Triana. 

Tateanthus Gleason, gen. nov. 

Flores quinquexneri. Hypanthium conico-obovoideum late 5-ala turn. 
Sepala triangularia adscendentia persistentia apice subulata. Petala flava 
mediocria oblongo-obovata retusa. Stamina 10 isomorphia; filamentis erectis 
leviter extrorse curvatis minute glandulosis; antheris defiesis ovoideis apice 
in rostrum sigmoideum uniporosum productis, connectivo infra loculos non 
producto inappendiculato, Ovarium inferum 5-loculare apice exsculptum 5- 
loculare. Stylus teres leviter curvatus glandulosus, stigmate punctiforme. 
Fructus capsularis loculicide apice dehiscens. Semina numerosa fusiformia, 
placentis cen tralibus. 

Flowers 5-merous, Hypanthium conic-obovoid, broadly 5-winged. Sepals 
triangular, ascending, persistent, subulate at the apex. Petals yellow, medium 
in size, oblong-obovate, retuse. Stamens 10, isomorphic. Filaments erect, 
slightly curved extrorsely, minutely glandular-pubescent. Anthers deflexed, 
ovoid, prolonged into a short sigmoid beak, opening by a single terminal pore; 
connective neither prolonged nor appendaged. Ovary wholly inferior, 5-celled, 
the summit roundly 5-lobed, depressed in the center. Style terete, slightly 
curved, minutely glandular-pubescent; stigma punctiform. Fruit a loculicidal 
capsule. Seeds narrowly fusiform, numerous, on axial placentae. 

Tateanthus dttidae Gleason, sp. nov. Arbuscula vel frutex; ramls jun- 
ioribus dense brunneo-tomentosis vetustioribus giabris; folds subcoriaceis 
breviter petiolatis ellipticis vel late ovatis, obtusis vel rotundatis, integris, 5- 
pli-nerviis, supra opace viridibus rugulosis giabris, subtus ferrugineis insigni- 
ter reticularis minute et dense tomentulosis; cymis amplis rotundatis e basi 
ramosisad nodos incrassatos subsessilibus tomentosulis, pedicellis filiformlbus; 
hypanthlo minute glanduloso; petalis supra puberulentibus. 

' A shrub; the upper brandies terete, deep brown, densely and finely, to- 
, mentulose, becoming glabrous in age, the internodes as much as 11 cm. long;' 

Stout, 8-12 mm, long, narrowly channeled above, tomentnlose like the ; 
stem; leaf-blades subcoriaceous, elliptic Or' broadly' ovate, 1 'as much as’ $::hy 
cm*, the upper smaller. Obtuse or rotmded at apex, entire, obtuse to rotund at 
base* 5-ph-nerved with an obscure additicmal marginal pair, the secondaries 



1931] 


GLEASON: THE TYLEE-DTJIDA EXPEDITION 


425 


obscure above, prominent beneath, crooked and often branched, spreading at 
nearly right angles, with the tertiaries conspicuously reticulate; upper surface 
opaque, dull green, glabrous, minutely rugulose; lower surface brownish green, 
very minutely but densely tomentulose; inflorescence cymose, broadly 
rounded, 6-10 cm. long, subsessile, freely branched from the base, brown-to- 
mentulose like the stem, the lower swollen nodes subtended by foliaceous 
bracts 4-1 cm. long resembling the foliage leaves, the upper bracts linear, soon 
deciduous; pedicels thinly glandular-puberulent, filiform, 8-14 mm. long; 
hypanthium at anthesis 5 mm. long, minutely glandular-pulverulent, its 
salient wings gradually widened from the base to 0.8 mm. above the center, 
thence somewhat narrowed to the base of the sepals; calyx-tube not pro¬ 
longed beyond the toms; sepals 2.2 mm. long from rounded sinuses, minutely 
and softly puberulent throughout, gradually thickened along the midvein 
above the middle to a somewhat cucullate apex; petals 7 mm. long by 4 mm. 
wide, inequilateral, slightly retuse, cuneate to the base, glabrous on the back, 
very minutely puberulent on the face; filaments stout, somewhat flattened, 
3-3.6 mm. long, their glandular pubescence decreasing distally above and 
absent from the summit; anthers 1.75-2 mm. long, rounded at base, opening 
by a single ventro-terminal pore; style stout, terete, slightly curved, 4 mm. 
long, gradually tapering to the punctiform stigma, the basal four fifths mi¬ 
nutely glandular; fruiting hypanthium almost globose, 6.5 mm. long, the wings 
firm in texture; distal wall of the capsule incurved between the sepals, pro¬ 
ducing 5 rounded beaks meeting in the middle, the concavities overarched by 
portions of the stamina 1 torus (PL 34). 

On Agiiita Slope, 4000 ft., 1029, in fruit; at Central Camp, 4800 ft ? 
in flower, 1028 (type); on the crest of First Ridge, 5000 ft., 475 ) in flower. 
We find in this plant a number of structural characters which separately 
are well known in the family, such as an umbelliform inflorescence, strongly 
winged hypanthium, rostrate anthers, completely simple connective, 
wholly inferior ovary, and dehiscent capsular fruit. In each of these 
features it resembles one or more established genera, but in their remark¬ 
able combination it differs so widely from ah others that the tribe to which 
it belongs remains an open question. In the character of the ovary and 
fruit it is apparently related to the Sonerileae and Bertolonieae , the former 
paleotropic, the latter American, and rather poorly differentiated from 
each 1 other. In its 5-celled ovary it suggests the Old World group and also 
agrees with it better in general habit. 

It is entirely fitting to dedicate this extraordinary genus to Mr. G. 
BL 'EL Tate, without whose personal interest and energy the flora of Duida 
would still be completely unknown. 

Leandra linearis Gleason, sp. nov. Affinis Lmndrae nervosae (Maud.) 
Cogn.; canle sparse stellato, infiorescentia sparse hirsuta, hypanthio sub- 
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glabro, Mils Ilnearibus 3-nerviis non reticulatis nec bullatis snbtus ad venas 
tenuiter et minute strigosis ceterum glabris, Scribes 4-meris. 

A bush 2 ft. high, the stem branched, subterete, swollen at the nodes, the 
internodes 5-10 mm. long, thinly pubescent in two lines below’ the leaves, 
otherwise minutely roughened; petioles slender, 2-3 mm. long, minutely 
roughened; blades firm, narrowly linear, 5-9 cm. long, 4-7 mm. wide, acute 
at base, slightly revolute, the margin minutely denticulate, especially near 
the summit, 3merred, the lateral pair submarginal, glabrous above or mi¬ 
nutely pubescent along the depressed midvein, very sparsely and minutely 
strigose along the veins beneath, the surface glabrous; secondaries obsolete 
above, prominent beneath, spreading at right angles; tertiaries obscure; 
panicle terminal, 5 cm. long, few-flowered, its axes thinly pubescent on the 
internodes and sparsely long-hirsute, its nodes densely pubescent and bearing 
oblanceolate bracts 3 mm. long; flowers 4-merous, sessile, subtended by 
similar but shorter bracts; mature hypanthium nearly glabrous, urceolate- 
campanulate; sepals broadly triangular to a short subulate tip, the exterior 
teeth conic-subulate, exceeding the sepals. 

Brook at Central Camp, where it is covered by floods, 4800 ft., 528. 
Unfortunately the plant exhibits no flowers but its habit is so strongly 
suggestive of L . nervosa that it has been placed next to that species, al¬ 
though abundantly different in the characters mentioned in the diagnosis. 

Miconia aguitensis Gleason, sp. nov. Ramis juvenilibus profunde 4- 
sulcatis densissime adpresseque tomentosis pills ferrugineis stellatis; foliis 
breviter petiolatis lanceolato-ellipticis acutis integris basi cuneatis insigniter 
5-pli-nerviis supra sparsissime stellato-pulverulentis subtus indumento pal¬ 
lida brunneo stellato-lepidoto densissime obtectis;panicula mediocre pauciflora, 
cum ramis oppositis, pedicellis brevibus, hypanthio, et calyce stellato-tomen- 
tosula; floribu'S 5-meris; hypanthio subcylindrico; calycis tubo vix lobato; 
filamentis complanatis densiuscule stipitato-glandulosis; antheris subulatis, 
connective basi producto incrassato ventraliter dense glanduioso; ovario 
dense puberulo apice minute glanduioso; stylo dense glanduioso; stigmate 
capitellato. 

Stems woody, the younger portion deeply 4-sulcate, densely covered with 
a fine close indument of short stellate tomentum; petioles stout, 10-15 mm. 
long, irregularly sulcate, tomentose like the stem; leaf-blades lanceolate- 
elliptic, firm in texture, as much as 19 cm. long by 6.5 cm. wide, tapering 
from near the middle to an acute tip, entire, cuneate to a'somewhat inequi¬ 
lateral base, strongly 5-pli-nerved, the primaries often more or less alternate, 

, the secondaries ascending at an angle of 70°, prominent beneath, the veinlets 
'.obscurely reticulate;,upper surface sparsely and minutely stellate-pulverulent; 
i'lq^er'/^urface completely,covered with a close sublepidote stellate tomentum.; 
panicle 7-10 cm. long, few-flowered, 
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lepidote-tomentose; flowers 5-merous, on pedicels 1-2 mm. long; hypanthium 
subcylindric, 5.5 mm. long to the end of the calyx, finely sublepidote-tomen- 
tose; calyx-tube considerably prolonged beyond the torus, its lobes scarcely 
differentiated, separated by shallow notches, somewhat thickened at the 
middle of the margin; petals oblong, about 5.5 mm. long; stamens (not fully 
expanded) isomorphic but probably somewhat different in size, the anthers 
now 5 or 5.7 mm. long, subulate; filaments flattened, densely pilosulose with 
ascending glandular hairs 0.1 mm. long and set about'the same distance 
apart, sparser apically; connective prolonged about 0.5 mm. below the pollen- 
sacs into a rounded organ thickened ventrally, where it bears about 20 stout 
glandular hairs 0.2-0.3 mm. long; ovary mostly free, its ovoid summit 
dense!}" but minutely glandular on the upper third; stjde stout, about 7 mm. 
long, densely glandular like the filaments; stigma capitellate. 

Agiiita, 3100 ft., 933. Cogniaux has provided for the species of this 
genus with glandular connectives in his section Adenodesma , all of which 
have sessile leaves. This arrangement is artificial, since certain members 
of the section Tamonea Cogn. also have glandular connectives, a fact not 
mentioned by him. M. aguitensis , because of its petioled leaves and general 
habit, probably belongs in the latter section, but its nearer affinities to 
other species of that group are problematical. 

Miconia aristata Gleason, sp. nov. Fruticosa; caule terete dense tomen- 
toso pilis stellatis stipitatibus; petiolis crassis brevibus stipitato-stellatis; 
laminis membranaceis anguste oblongis acuminatis 5-nerviis supra glabris 
inter venas primarias bullatis, subtus ad venas venulasque stipitato-stellatis, 
inter venas sparse stellatis; inflorescentiae ramis paucis elongatis spicatis 
stipitato-stellatis; fioribus sessilibus 5-meris ad nodos fasciculatis; hypanthio 
tubuloso-campanulato stellato; sepalis ovatis quam dentibus exterioribus 
paullo brevioribus; petalis oblongo-cuneatis rotundatis dorso sub apicem 
arista parva ornatis; filamentis superne incrassatis; antheris linearibus con¬ 
nective basi non appendiculato; ovario 4-loculare; stigmate truncate. 

Shrubby, the terte stems very densely brown-tomentose with stalked 
stellate hairs, as are also the petioles, the principal veins on the lower leaf- 
surface, and the inflorescence; petioles stout, 9-15 mm. long; blades thin, 
narrowly oblong, as much as 16 by 3.8 cm., long-acuminate, very obscurely 
and remotely spinulose-ciliate and occasionally obversely crenate, acute at 
base, 5-nerved, the outer pair submarginal, glabrous above and bullate in 
four longitudinal rows, sparsely stellate on the surface beneath; inflorescence 
terminal, short-peduncled, with a few (about 4) long branches 14 cm. long;, 
flowers 5-merous, sessile in fascicles of 3-6 at each node; hypanthium tubular- 
campanulate, 2.2 mm. long to the torus, obscurely 10-angled, sparsely stel¬ 
late; calyx-tube prolonged 0.3 mm.; sepals broadly ovate-triangular, 0.9 
mm. long above the acute sinuses, 1.1 mm. wide, the exterior teeth triangular, 
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exceeding the sepals by 0.2 mm.; toms with 10 depressed-oblong, contiguous, 
horizontally indexed scales; petals cuneate-oblong, rounded above, 2.2 mm. 
long, bearing a short erect bristle on the back just below the apex; stamens 
isomorphic; filaments 2.4 mm. long, gradually dilated distally to a width of 
0.5 mm.; anthers linear, 2.8 mm. long, opening by a small terminal pore, the 
connective neither appendaged nor prolonged at base but with a small dorsal 
protuberance; ovary nearly free, truncate-conic, 3-celled, the sterile beak 
10-sulcate; style terete, glabrous, 4.8 mm. long; stigma truncate. 

Agiiita, 3100 ft,, 897 . It shows its relationship to If. rhytidophylla 
Naud. in its general habit and the structure of its stamens, but differs in 
its longer narrower leaves, glabrous and bullate above and more thinly 
pubescent beneath, and in the stipitate stellate hairs of the inflorescence. 

Miconia phaeophylla Triana. A bush 4 ft. high, ridge top in the 
Savanna Hills, 5100 ft., 724 . The only previously known locality is Tara- 
poto, Peru, where it was originally collected by Spruce. 

Miconia rqraxmensis Ule. At Agiiita, 3100 ft., 932; a bush 8 feet 
tall at Desfiladero, 6000 ft., 708 . The species has been known hitherto 
only from the upper slopes of Mount Roraima. 

Miconia silicicola Gleason, sp. nov. Arborescens; ramis crassis, obtuse 
quadrangularis dense stellato-tomentosis; foliis xnagnis sessilibus spathulato- 
obovatis apice acutiusculis basi abrupte contractis cordatis, supra glabris 
nitentibus subtusubique densissimestellato-tomentosis;inflorescentiaanguste 
panicuiata multiflora; fioribus 5-meris sessilibus; hypanthio globoso-urceolato 
tomentosulo apice contracto; calycis lobis late triangularibus. 

A small tree; branches stout, obtusely 4-angled, densely stellate-tomen¬ 
tose; leaves sessile, spatulate-ohovate, as much as 22 cm. long by 12 cm, wide, 
abruptly narrowed to an acute tip, entire, abruptly contracted below to an 
oblong basal portion clasping the stem by rounded auricles, 3-pli-nerved 
about 5' cm. above the base, with an additional submarginal pair from the 
base, secondaries mostly 5-7 mm. apart, with the primaries lightly impressed 
above and prominent beneath, the tertiaries concealed; upper surface dark 
green, glabrous, and shining; lower surface closely tomentose throughout with' 
brown stellate hairs; inflorescence narrow, paniculate, its branches strongly 
angled and tomentose like the stem; flowers 5-merous, sessile or nearly so; 
fruiting 1 hypanthium globose-urceolate, closely tomentulose, 6-7 mm, long 
including the persistent calyx; sepals broadly triangular, about 1 mm, long. 

/Woods m Laterite Valley, Savanna Hills, 4400 ft., 791; also on the 
'^'riyerstde 1 at ^Atafaupu, Mount Roraima, 4200 feet, Tate 212 "(type). Al¬ 
though flowers are lacking, the species is clearly a member of the section 
Ademdesma, Naud., agreeing with If. amplexatis Cogn..in its auriculate 
' leaves, hmt .mme. .closely related to If. Plukmetii Naud., if. its .general 
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aspect and indument may be relied upon as evidence. It differs from this 
latter species in its clasping, proportionately broader and blunter leaves, 
shining above, and tomentose beneath over the veins and surface alike. 

Miconia sixbtriioba Gleason, sp. nov. Fruticosa; ramis superne teretibus 
sparsissime stellato-pulverulentis, internodis elongatis; foliis membranaceis 
petiolatis oblong-ovatis acuminatis, margine integris obscure ciliatis, basi 
longe cuneatis, utrinque sparsissime minutissime Stella tis, 5-pli-nerviis; in- 
fiorescentia parva paniculata stellata; hypanthio parvo cylindrico; calycis 
lobis brevibus triangularibus, dentibus exterioribus parvis subulatis; petalis 
4 obovatis; filamentis brevibus; antheris subulatis, majorum connective basi 
subtriloba, minorum simplice; ovario 3-loculare; stigmate truncato. 

A shrub; upper branches terete, slender, very minutely and obscurely 
stellate-pulverulent, the internodes 6-10 cm. long; petioles slender, 2-3 cm. 
long, stellate like the stem; leaf-blades membranous, deep green, oblong- 
ovate, as much as 16 by 7.5 cm., acuminate, entire, obscurely and remotely 
ciliate, long-cuneate at base, 5-pli-nerved, the upper pair arising 1-2 cm. 
above the base, the secondaries widely spreading, promlnulous, 8-10 mm. 
apart, the obscure tertiaries coarsely reticulate; both surfaces essentially 
glabrous, under the lens very sparsely and minutely stellate, especially along 
the primaries above; inflorescence paniculate, terminating the stem and its 
upper branches, 5-8 cm. long, stellate like the stem; flowers 4-merous, sessile; 
hypanthium short-cylindric, 2 mm. long to the torus, prominently angled, 
minutely stellate; calyx-tube prolonged 0.3 mm.; sepals erect, triangular, 
membranous, 0.6 mm. long, acute, the external teeth 0.3-0.4 mm. high, subu¬ 
late-conic, scarcely projecting; petals obovate, 1.9 mm. long, 1.3 mm. wide, 
cuneate to a truncate base; filaments slender, 1.2-1.4 mm. long; anthers 
stoutly subulate, 2.5 mm. long; connective prolonged 0.6 mm. below the base 
of the pollen sacs and attached to the filament about the center of its ventral 
side, those of the epipetalous stamens narrow and somewhat flattened, those 
of the episepalous stamens wider, the sides somewhat ventrally bent and with 
an obscure lobe on each side; ovary half-inferior, 3-celled, its free summit 
conic and prominently furrowed; style straight, terete, 4 mm. long, the stigma 
truncate. 

Agtiita, 4000 ft., 912, It is a member of the section Eumiconia N&vid., 
and in the structure of its anthers, the venation of its leaves, and some 
features of its general habit resembles M, ceramicarpa (DC.) Cogn. and 
if. nervosa' (Sm.) Triana, both common species of the lowlands. These 
plants have much more pubescent stem and foliage, larger 5-merous 
flowers, and completely isomorphic stamens. 

Tococa obovata Gleason, sp. nov. Fruticosa; ramis superne copiose 
glanduloso-stellatis et sparse hirsutis; foliis subsessilibus late . rotunda to- 
pbovatis aplce ad apiculam obtusam rotimdatis, insigniter ciliatis, basi ro- 
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tundatis vel subcordatis 5-nerviis, supra pilosis subtus praecipue ad venas 
venulasque minutissime stellato-pulverulentis; inflorescentia terminale parva 
breviter pedunculata, bracteis 2 profunde fimbriato-ciliatis suffulta; floribus 
1-3, 5-meris, pedicellis longis infra basin hypanthii articulatis; hypanthio 
obconico glanduloso-hirsuto; calycis lobis triangularibus acutis vel subacuxni- 
natis, dentibus exterioribus subulatis; petalis obovato-oblongis; antlieris in- 
signiter complanatis, connectivo supra basin excavate; ovario semilibero 3- 
loculare; stylo glabro; stigmate truncato. 

Shrubby, the stem above freely stellate with stout erect crooked hairs 
0.1-0.2 mm. long, bearing at the apex several minute glandular branches, 
also (on one specimen only) sparsely hirsute with simple hairs 1.5-2 mm. 
long, the principal internodes 3-5 cm. long; petioles about 1 mm. long, 
pubescent like the stem; leaf-blades firm, opaque, obovate-elliptic to obovate- 
rotund, as much as 5.4 cm. long by 3.8 cm. wide, broadly rotund and sub- 
apiculate to obtuse above, lightly cordate at the rounded base, entire, promi¬ 
nently dilate, 5-nerved with an obscure additional marginal pair, the second¬ 
aries 2-3 mm. apart, ascending at about 60°, the tertiaries reticulate, and 
all lightly impressed above and prominent beneath; upper surface sparsely 
pilose with curved-ascending hairs 2-3 mm. long; lower surface minutely 
stellate-pulverulent, especially on the veins and veinlets; inflorescence ter¬ 
minal, 1-2 cm. long, 1-3-fIowered, the axis stellate like the stem, bearing 
near the middle a pair of narrowly obovate, strongly fimbriate-ciliate bracts; 
pedicels about 8 mm. long, articulated near the base of the 5-merous flower; 
hypanthium obconic, 6 mm. long, hirsute with spreading glandular hairs 
1.5-2.5 mm. long over an indument of minute glandular hairs 0.1 mm. long, 
the stammal toms prominently thickened or fleshy; calyx-tube prolonged 
0.8-0,9 mm.; sepals triangular, 2.4 mm. long from the torus, acute or sub¬ 
acuminate, minutely but densely glandular on the inner surface and setose 
at the tip; exterior teeth almost wholly adnate to the sepals and projecting 
in a subulate tip 2-2.4 mm. long, pubescent throughout like the hypanthi- 
um; petals light red, obovate-oblong, 15 mm. long, 9 mm. wide; stamens 
isomorphic; filaments about 7 mm. long; anthers straight, about 5.5 mm. 
long, strongly laterally, flattened, opening by a ventro-terminal pore; con¬ 
nective strongly thickened below, conspicuously excavate on the back just 
above the insertion of the filament; ovary glabrous, 3-celled; style straight, 
terete, glabrous, 11 mm. long, the stigma truncate. 

; At Central Camp, 4800 ft., 593. The species is obviously related: to the 
next, under which some observations are made on the possible relation¬ 
ships of both. 

v ;;y,Toc0ca montana Gleason, sp. nov. Zb abovatae affinis, sed recedit Mils 
; :' , ;p^fllo,' : angustibribus utrinque hirsutis, caule simpliciter stellata non glandu- 
I (il^anthioiongissime Mrsuto, sepalis longioribus. ■ 1 

s, Closely resembling the preceding in general habit; stem,closely; fomehtu- 
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lose with minute nan-glandular branched hairs and when young also freely 
hirsute; leaves nearly sessile, broadly elliptic, subacute, subcordate at base, 
densely ciliate, as much as 5.5 by 3.5 cm., 5-nerved; upper surface freely 
hirsute with pale brown hairs 6 mm. long; the veins beneath hirsute with 
curved hairs 3 mm. long and also sparsely and finely stellate; inflorescence 
1-2 cm. long, 3-fiowered, hirsute and minutely stellate; hypanthium obconic, 
6 mm. long, densely hirsute with simple hairs 4 mm. long overlying a thin 
stellate indument; sepals triangular, about 4 mm. long, the exterior teeth not 
projecting. 

Ridge northwest of Vegas Brook, 4400 ft., 1009. 

The close relationship between these two species is at once apparent, 
while the differences in the pubescence and shape of the sepals warrant 
their separation as distinct species. T. montana bears but a single flower, 
exhibiting the characteristic anthers of the genus, but it was not dissected. 
Neither species bears formicarla. In this they are similar to the species of 
the section Anaphysca Benth., but they are quite different from them in 
other features. T. ciliata Triana has sessile leaves of similar shape and is 
likewise stellate and hirsute, but has 5-pli-nerved leaves and a 5-celled 
ovary. Our two species are probably best regarded as an isolated group, 
evolved from unknown lowland ancestors, in 'which the reduced inflores¬ 
cence, the heavy indument, and the rounded leaves show the influence of 
a montane environment. 

Tococa oligantha Gleason, sp. nov. Fruticosa ramosa, caulibus minutis- 
sime puberulentibus et hinc inde sparsissime hirsutis; petiolis brevissimis, 
formicariis nullis; laminis ovatis acutis basi rotundatis ciliatis 5-nerviis, 
supra juventute breviter pilosis mox glabrescentibus nitentibus, subtus ad 
venas sparse breviterque pilosis ceterum glabris; inflorescentia (in typo) 
biflora, floribus terminalibus sessilibus; hypanthio obconico minutissime 
puberulente; calycis limbo patente truncate; petalis parvis roseis, 

A branching shrub; internodes roundly 4-angled or terete with age, 3-5 
cm. long, minutely puberulent and sparsely short-hirsute; petioles 2 mm. long, 
freely short-hirsute; blades ovate, rather thin, shining above, 4.5-5.2 cm. 
long, 2.3-3 mm. wide, sharply acute, ciliate, broadly rounded at base, 5- 
nerved, very sparsely pilose above with short hairs 0.8 mm. long, sparsely 
and minutely puberulent beneath throughout and very sparsely short-pilose 
on the primaries; veins nearly plane above, lightly elevated beneath, the 
secondaries 2-3, mm* apart, spreading at an angle of 70°; inflorescence ter¬ 
minal on a peduncle 25 mm. long, pubescent like the stem; flowers 2, sessile; 
hypanthium obconic, 4.5 mm. long, minutely puberulent; calyx-limb some¬ 
what spreading, truncate, 1.5 mm. wide; petals rose, about 5 mm. long., ■, 

Moist slopes of Savanna Hills, 4400 ft;, 774. The species, resembles; 
.'the two preceding in general habit, but differs from, them in th^ nearly 
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glabrous leaves and hypanthlum and the completely truncate calyx, and 
apparently has no close relative with which it may be compared. Another 
specimen with numerous fruiting hypanthia crowded in a dense panicle, 
761, from Laterite Valley, Savanna Hills, 4400 ft., has been referred 
here tentatively. Agreeing with the type in general habit, pubescence, 
and truncate calyx, its leaves approach a broadly elliptic outline, are 
blunter at the tip, and often subcordate at base. 

Clidemia duidae Gleason, sp. nov. Fruticosa; ramis dense ferrugineo- 
tomentosis; foliis longe petiolatis subcoriaceis late ovatis apice subacutis 
minute spinuloso-ciliatis basi late cordatis 7-nerviis, supra ad venas primarias 
tomentosulis ceterum glabris, subtus ad venas dense tomentosis, ad venulas 
sparse stellato-puberulis ceterum glabris; infiorescentia ampla paniculata 
terminate vel subterminale dense stellato-tomentosa et copiose glanduloso- 
pilosa; floribus 4-meris breviter pedicellatis; hypanthio subcylindrico tomen- 
toso et glanduloso-piloso; sepalis brevibus late ovatis rotundatis vel subacutis, 
dentibus exterioribus duplo longioribus; tore squamas 10 fimbriatas introrsas 
gerente; filamentis crassis complanatis; antheris subulatis, connective non 
producto; ovario semilibero apice rostrato 3-loculare. 

Stems woody, the upper portions densely tomentose with reddish 
brown, plumose or stellate hairs; petioles stout, 2-4 cm. long, tomentose 
like the stem; leaf-blades subcoriaceous, broadly ovate, as much as 10.5 cm. 
long by 8 cm. wide, rounded to a subacute tip, minutely and remotely dilate 
with appressed spinulose teeth, cordate at base, 7-nerved, the primaries and 
secondaries lightly impressed above, prominent beneath and with the tertiaries 
conspicuously reticulate, the secondaries 2-3 mm. apart, spreading at nearly 
right angles; upper surface glabrous, the primaries thinly stellate-tomentose 
when young, becoming almost glabrous at maturity; lower surface glabrous, 
the tertiaries barely pulverulent, the secondaries sparsely and the primaries 
densely stellate-tomentose with red-brown hairs; inflorescence ample, terminal 
ox subterminal, paniculate, 10-20 cm, long, thinly stellate-tomentose and 
copiously glandular-pilose; flowers 4-merous, on glandular and tomentose 
pedicels 2-3 mm. long; hypanthium subcylindric, 4.4 mm. long to the torus, 
thinly stellate with minute red stellate hairs and sparsely glandular with 
spreading hairs 0.6-G.8 mm. long; calyx-tube prolonged 0.5 mm.; sepals 
somewhat fleshy, broadly depressed ovate or sub triangular, 0.8 mm. long, the 
free margin very narrow; exterior teeth stout, triangular, acute, ascending, 
projecting about 0.8 mm.; stamina! torus bearing 10 purple scales, as much as 
0,9 mm./Iong,,prominently glandular tomentose, projecting across the throat 
of the;hypantMum; petals oblong, 4 mm. long; stamens isomorphic, the stout 
flattened filaments and the subulate anthers each 4 mm. long,' the connective 
neither prolonged nor appendaged; ovary terminating in a conspicuous 
nostrum, 3-ceEed; style 6.5 mm. long; stigma truncate. 
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Summit of Peak 7, 7050 ft., 666 . Cogniaux, In Ms monograph of the 
family Melastomataceae , places all species with paniculate 4-merous 
flowers in the section Sagraea Cogn. Our species, although presenting 
these characters, seems to be related rather to such well-known lowland 
species as C. hirta (L.) D. Don and C. dentata D. Don, as shown by Its 
general habit and especially by the prominent scales on the stamlnal 
toms. It differs from these and the other known species of similar structure 
in its 4-merous flowers, stellate pubescence, and the introrse direction of 
the toral scales. 

Clidemia mestutieloea (Triana) Cogn. A tree at Agiiita, 4000 ft., 
909; hitherto known from the lowlands of the upper Amazon valley and 
British Guiana. 

Clidemia piperifolia Gleason, sp. nov. Ramis densissime strigosis; foliis 
in eodem jugo valde inaequalibus, petiolatis, ovatis, subintegris, basi late 
inaequaliter rotundatis, alternatim 7-pli-nerviis, supra papillis depressis 
juventute setiferis dense obtectis et ad venas pilosis, subtus dense pilosis; 
floribus axillaribus sessilibus 4~meris; hypanthio fructifero carnoso coeruleo 
dense strigoso; calycis margine integro, dentibus exterioribus 8 subulatis; 
ovario semilibero apice breviter setoso. 

Stems woody, very densely strigose or subtomentose with stout brown 
hairs about 1 mm. long, the principal internodes 3-6 cm. long; petioles stout, 
pubescent like the stem, 3-15 mm. long; leaves firm in texture, ovate, those 
of each pair strongly dissimilar in size, acuminate, nearly entire, rounded or 
broadly obtuse to an inequilateral base, conspicuously and alternately 7-pli- 
nerved; upper surface covered with contiguous angular depressed papillae, 
tipped with a minute seta and hence scabrous when young, becoming smooth 
with age, the primaries, especially the midvein, villous; lower surface finely 
reticulate, the primaries villous, the secondaries and veinlets closely hir- 
sutulous, the actual surface glabrous; flowers 4-merous, sessile in fascicles 
of 2-6 in the axils; fruiting hypanthium stoutly ovoid, fleshy, blue, 6 mm. 
long, densely strigose or subhirsute with slender hairs 1-1.5 mm. long; 
calyx-tube prolonged 0.5 mm., thin or subscarious, entire, the sepals obsolete; 
external teeth 8, erect, subulate, pubescent like the hypanthium, alternately 
1 and 2 mm. long; summit of the ovary minutely setose. 

A bush on Agiiita Slope, about 4000 ft., 866. This remarkable Clidemia, 
which unfortunately lacks flowers in blooming condition, is distinguished 
by .three peculiar features. The leaves are distinctly anisophyllous, the 
larger as much as 16 by 10 cm., and the smaller half large or even less; 
in the larger one side of the blade extends 2-3 mm. farther down the petiole 
than the other side. The large leaves are alternately pli-nerved,. while the 
small ones are oppositely pH-nerved. In the largest leaf present the lowest 
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vein arises 3 mm. from the base of the leaf; the second is 4 mm. from the 
base on its side and 6 mm. above the first; the others arise at distances of 
6. 8, 18, and 14 nun. apart. The third feature is the double row of exterior 
teeth. The large ones are probably the true teeth and the small ones 
accessory, but this can not be verified in the absence of the petals. 

Topobea ferruginea Gleason, sp. nov. Arbor; foliis subcoriaceisj inter- 
nodis brevibus confertis, foliis oblongo-ellipticis ad apiculam obtusam abrupte 
acuminatis integris basi acutis 5-pli-nerviis, supra glabris nitidis, subtus 
densissime ferrugineo-tomentosulis; fioribus 1 vel panels in axiilis superioribus 
pedicellatis; bracteis 4 in jugibus 2 connatis hypanthio fructifero multo 
brevioribus; calvcis tubo irregulariter truncato. 

A tree 25 feet high, the upper branches irregularly angled and minutely 
furfuraceous, soon becoming subterete and glabrous, the internodes about 1 
cm. long; petioles stout, 2-3 cm. long, thinly furfuraceous; leaf-blades sub- 
coriaceous, oblong-elliptic, as much as 14 cm. long by 7 cm. wide, abruptly 
acuminate to an obtuse tip, entire, acute or subcuneate at base, 5-pii-nerved, 
the outer pair submarginal, the secondaries obscure, 1-2 mm. apart; upper 
surface glabrous, dark green and shining; lower surface densely but thinly 
ferruginous-tomentulose; fascicles few-flowered, in the upper axils, on to- 
mentulose pedicels 15-20 mm. long; bracts 4 , connate in 2 pairs, broadly 
rotund, ferruginous-tomentulose, the outer 7, the inner 10 mm. long; fruiting 
hypanthium campanula!©, 13 mm. long, including the irregularly truncate 
calyx-tube. 

In Camp Woods, Savanna Hills, 4400 ft., 850 . Since the specimen lacks 
flowers, its position in the genus Topobea is open to question and later 
collections may show that it is a Blakea instead. 

Two specimens of this family are completely sterile and can not be 
identified with a genus; 698, a vine creeping up moist rocks, resembling 
an Adelobotrys, and 818, a bush with small strongly 5-pli-nerved leaves, 
dumber 806, with linear-lanceolate coriaceous leaves, may be a Tococa. 

ARALIACEAE 

Species of Mount Duida 

Didymopa&ax montanum Gleason, sp. nov. Fruticosum, ramis superne 
crassis mulristriatis, internodis brevissimis; foliis simplicibus, petiolis crassis 
brevibus, iaminis oblanceolatis apice ad apiculam minutam rotundatis infra 
; medium ad basin obtusam angustatis paullum revolutis supra glabris nitenti- 
bus subtus cinereis dense adpresseque tomentosis; pedunculis compluribus in 
axiilis superioribus confertis; pedicellis non articulatis; hypanthio ellipsoideo 
sericeo; calyce breve,'lobis triangularibus acutis,e sinubus latis; petalis tri- 
,:^ngtilari- 0 vatis- 1-nerviis apice incrassatis et minute deflexis* antheris tri- 
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connatis superne recurvatis vel patulis; ovario 2-locuiare; baccis immaturis 
orbicuiaribus. 

A shrub 10 ft. high, the leafy twigs stout, many-striate (at least when dry), 
the internodes about 5 mm. long; leaves simple; petioles stout, 8-12 mm. 
long; blades firm, oblanceolate, 10-15 cm. long, 3-4 cm. wide, rounded 
above to an apiculum 1-2 mm. long, slightly revolute, narrowed from above 
the middle to an obtuse base, glabrous and very shining above, with elevated 
midvein, densely but very thinly covered beneath with a cinereous t omen turn; 
lateral veins obscure, ascending at an angle of 60°; inflorescence of several 
compound umbels closely crowded in the uppermost axils, thinly and closely 
cinereous, bracts and bractlets minute, triangular-ovate, the peduncle 4 cm. 
long, its branches 8-12 mm. long, some of them again branched with pedicels 
4-6 mm. long and not articulated; hypanthium ellipsoid-flattened, obscurely 
IG-ribbed, minutely sericeous, 3.2 mm. long; calyx-limb somewhat spreading, 
its 5 lobes triangular, acute, 0.7 mm. long and wide, separated by broad flat 
sinuses; petals fleshy, triangular-ovate, 2 mm. long, acute, glabrous, 1-nerved 
on the inner face, thickened and abruptly deflexed at the summit; anthers 
triangular, acute, 1.3 mm. long, dorsifixed, about twice as long as the stout 
filaments; ovary 2-ceIled; styles 2, stout, 1.5 mm. long, connate for about 
two-thirds their length, spreading or recurved above; fruit (perhaps immature) 
fiat, orbicular, 8 mm. in diameter. 

Slopes of Ridge 25, 5500-6000 ft., 458 . Simple-leaved plants are the 
exception in the genus, and I know of no other which unites this char¬ 
acter with the connate styles. 

Bidymopanax reticulatum Gleason, sp. nov. Caulibus superne crassis 
cicatricibus foliorum delapsorum dense obtectis; petiolis elongatis basi late 
expansis, supra insertionem Id stipulas semiovatas margine cartilagineas pro¬ 
duces; foliolis 5 petiolulatis oblongis acutis basi rotundatis vel oblique trun- 
catis subtus reticulatis; paniculis compluribus elongatis umbellas pedicel- 
latas racemose gerentibus; floribus sessilibus; petalis valvatis; sepalibus ad 
dentes minutos reductis; ovario 2-locuiare; stylis crassis ad medium connatis. 

Stems above very stout and thick, with very short internodes, the large, 
nearly semicircular leaf-scars almost contiguous; leaves crowded at the sum¬ 
mit of the stem; petioles stout, elongate, 10-12 cm. long,' greatly expanded 
at base, the thin sides free at the summit and prolonged into semi-ovate 
stipules 10-15 mm. long, with cartilaginous margins; blades about 5, on 
stout petiolules 2-3 cm. long, subcoriaceous, oblong, 8-14' cm. long, 3-6 
cm, wide, abruptly acute, rounded or obliquely truncate at base, glabrous, 
the veins rather obscure and nearly plane above, prominent and conspicu¬ 
ously reticulate beneath; panicles several, terminal/ 1 the stout, straight, 
strongly angled rachis about 10 cm. long, bearing numerous lateral umbels 
on stalks 10-15 mm., long; flowers sessile; sepals 1 ' 1 reduced to^minute. teeth; 
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petals triangular-ovate, valvate; stamens not seen; ovary 2-celled; styles 2, 
connate to about the middle, thence recurved-spreading; fruit flattened. 

Summit of Peak 7, 7100 ft., 606 . The species is apparently related to 
D. rubiginosum (Planch. & Lind.) March., of Colombia. Another specimen 
from Agiiita, 3100 ft., 940, has also been referred here, notwithstanding 
some notable differences in dimensions. The petiole is 45 cm. long, the 
petiolules 10 cm., and the panicles 25 cm.; the leaves are less conspicuously 
reticulate beneath. 

Didymgpanax rugosoi N. E. Brown. Summit of Peak 7, 7100 ft., 
607 . The species has been considered endemic to Mount Koraixna. 

Dedymopanax Spruceanum Seem. A small tree at Agiiita, 3100 ft., 
876. Our plant is sterile and is referred to this species with some hesitation. 
It agrees essentially in foliar characters with Spruce's original collections 
from San Gabriel and the Rio Uaupes. 

Schefflera umbellata (N. E. Brown) Viguier. Slopes of Ridge 25, 
5500-6000 ft., 431, a shrub 10-12 ft. high; a bush at Desfiiadero, 6100 
ft., 695. This and the nearly related S. coriacea (March.) Harms have been 
known heretofore only from Mount Roraima. 

ERICACEAE 1 

Species of Mount Duida 

Ledothamnus parviflorus Gleason, sp. nov. Frutex nanus; folds petio- 
latis iinearibus minimis. glabris adscendentibus obtusis juventute puberu- 
lentibus mox glabratis; floribus solitariis terminalibus pedicellatis; pedicellis 
minute glanduloso-tomentosis; sepalis 5 vel 6 lanceolatis pubescentibus; 
corollis staminibusque omnibus delapsis; stylo breve crasso apice 3-4-lobato; 
capsula parva verrucosa 3-4-valvata. 

A freely branched shrub 2-3 dm. high from a thick woody base, of 
ericoid aspect; young branches angular, thinly pubescent, soon becoming 
nearly terete, glabrous, and defoliated, the internodes at maturity 1.5 mm. 
long; petioles subappressed to the stem, almost white, 1 mm. long, glabrous 
on the back, pubescent on the upper side; leaves in whorls of three, ascending 
and imbricate, thick, stoutly linear, 3-4 mm. long, 0.8 mm. wide, obtuse, 
flat and nerveless above, deeply sulcate beneath, minutely pubescent when' 
young,eventually glabrous; flowers solitary at the end of the branches, some¬ 
times appearing clustered if the branches are short; pedicels erect, 5-6 mm. 
long, minutely glandular-pubescent; sepals 5 or 6, ascending, linear-lanceolate, 
2 mm. long, acute and slightly indexed, finely dilate, persistent but not en¬ 
larged in fruit; corolla and stamens unknown; style stout,' 0.8 mm. long, 

1 Partly by Albert C. Smith. 
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enlarged distally and shallowly 3-4-lobed; capsule ovoid, strongly verrucose, 
3-3.5 mm. long, septicidal, 3-4-celled. 

Gorge of Cano Negro, Savanna Hills, 4000 ft., 815 . The collector notes 
that the flowers are white, 5-6-parted, with 5 or 6 stamens. The genus 
Ledothamnus is apparently endemic to the mountain system of which 
Duida and Roraima form a part, with two species on Roraima and the 
third on Duida. The Roraima species have a 5-8-valved capsule and a 
5-8-lobed stigma, with much larger flowers, the sepals being 6-9 mm. long; 
the flowers are red, so far as known. Our species most closely resembles 
L. guyanensis Meissn., having flowers on glandular pedicels. 

Bejaria variabilis A. C. Smith, sp. nov. Frutex; ramis ramulisque 
glabris vel hispidis; folks ovato-oblongis, apice obtusis, basi subcuneatis, 
margine integerrimis, revolutis, supra hispidis vel glabris, subtus glaucis et 
glabris; inflorescentia laxe racemosa, rachide pedicellisque hispidis (vel 
glabris); calyce campanulato, lobis ovatis, leviter imbricatis; petalis obovatis, 
staminibus petalis aequilongis, filamentis puberulis; stylo filiform©. 

Shrub; branches cinereous, subglabrous; branchlets densely and per¬ 
sistently hispid, the hairs spreading, 0.6-1.2 mm. long, gland-tipped (glands 
probably deciduous with age); leaves coriaceous, ovate-oblong, 20-30 mm. 
long, 10-14 mm. broad, rounded or subcuneate to the narrowly winged 
petiole (petiole 1-2 mm. long), obtuse at apex, entire and slightly revolute 
at margins, shining and glandular-hispid (especially near margins) above 
when young, becoming glabrous, glaucous and glabrous beneath, rarely 
hispid on midvein, venation pinnate, the midvein slightly depressed above, 
prominent beneath, the secondary veins spreading, obscure; inflorescence 
laxly racemose, racemes terminal or axial, 8-20-flowered, rachis 2-4 cm, 
long, subterete, glandular-hispid at the branchlets and minutely pale-pub era- 
lent; pedicels slender (0,5 mm. in diameter), glandular-hispid (hairs 0.3 mm. 
long) and sparsely puberulent, 12-20 mm. long, subtended at base by a 
subcoriaceous linear-oblong bractlet 3-7 mm, long, deciduously bibracteolate 
slightly below the middle with subspatulate bractlets about 2 mm. long, 
slightly swollen towards apex, subarticulate with calyx; calyx campanula te, 
glabrous, about 4 mm. in diameter and 3.5 mm. long including lobes, the lobes 
5, ovate, 1-1.5 mm, long, about 2 mm. broad, obtuse, slightly imbricate at 
margins; petals 5, glabrous, membranaceous, obovate, about 22 mm. long and 
8 mm. broad, attenuate at base, rounded at apex; stamens 10, as long as the 
petals, filaments linear, about 0.5 mm. broad, deciduously minutely puberu¬ 
lent, anthers attached at the middle dorsally, about 2 mm. long, 1.2 mm. 
broad, dehiscing by oblique terminal pores; ovary glabrous, depressed-spheri¬ 
cal, 5-celled, ovules many; style glabrous, filiform, up to 3 cm. long, 0.5 mm. 
in diameter; stigma subhemispherical, 1 mm. in diameter. 
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Ridge top, Savanna Hills, 5100 ft., 723. It is a species related to B. 
guianensis EX, from which it differs by having the leaf-base rounded- 
cuneate rather than cuneate-attenixate, the leaves glabrous (at least at 
maturity) rather than persistently glandular-hispid on both surfaces, and 
the calyx glabrous rather than hispid. The plant in the center of the 
herbarium sheet is here mentioned as typical. The plant on the right has 
its young branches glabrescent, its rachis and pedicels not hispid, its 
leaves completely glabrous, and its calyx lobes puberulent at margins. 
This species, like most others of Bejaria, is very variable in the pubes¬ 
cence of its branchlels, racemes, and pedicels. In the past too much 
emphasis has doubtless been placed upon pubescence as a specific char¬ 
acter, and a revision of this difficult genus will be feasible only in connec¬ 
tion with intensive field study. 

VACCINIA CEAE 1 

Species of Mount Duida 

Gaylussacia cacuminis A. C, Smith, sp. nov. Fruticosa ramosa, ramis 
pubescentibus internodis brevibus; folds coriaceis sessilibus elliptico-oblongis 
utrinque acutis subrevolutis supra ad venam mediam pubescentibus ceteruxn 
giabris, subtus molliter pubescentibus praecipue ad venas; venis supra 
impressis reticulatis; racemis nutantibus 3—7-fioris pilis simplicibus et 
glandulosis dense pubescentibus, bracteis foliaceis ovalibus obtusis, bracteolis 
lanceolatis acuminatis, pedicellis gracilibus bracteas paulluxn excedentibus; 
calycis glandulosi et pubescentis lobis triangularibus acutis. 

Stems branching, freely and softly pubescent, the internodes about 8 
mm. long; leaves crowded, sessile, coriaceous, elliptic-oblong, 20-30 mm. 
long, 8-10 mm. wide, acute at both ends, glandular-apiculate, somewhat 
revolute, thinly pubescent on the midvein above, otherwise nearly or quite 
glabrous, softly pubescent beneath, especially on the veins; veins deeply im¬ 
pressed and reticulate above; racemes from the upper axils, nodding, 3-4 
cm. long, 3-7-fiowered, densely pubescent with slender simple hairs 0.4 mm. 
long,and stouter erect glandular hairs 1-1.3 mm. long; bracts ovate to 
broadly oblong or obovate, sessile, 6-7 mm. long, 3-4 mm. wide, softly 
pubescent on both sides, especially on the veins, and glandular-ciliate; bract- 
lets 2 at base of each pedicel, lanceolate, 6-7 mm. long, long-acuminate, 
pubescent and glandular; pedicels 5-9 mm. long, pubescent like the raceme; 
calyx-tube tubular-campanulate, 3 mm. long, densely pubescent with short 
simple hairs and sparsely glandular with much longer hairs, its lobes trian- 
gular, acute, 1.6 mm. wide, 2.4 mm. long, pubescent like the tube; style com¬ 
pressed, 5 mm. long, stigma peltate. 

1 By Albert C. Smith. 
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Summit of Peak 7, 7100 ft., 616. The foliage and general habit of the 
plant suggest at once its affinity with G . buxifolia HBK., of Colombia. 
The Andean plant has veins less impressed and the terminal apiculum 
much shorter, lacks glands on the rachis of the raceme, and has bracts 
long-cuneate at base, acute at apex, and longer than the pedicels, as well 
as other minor differences. 

Thibaxjdla Formosa KL Dry slope on Savanna Hills, 4400 ft., 729; 
Agliita, 4000 ft., 903. The species has previously been known only from 
a single collection from Mount Roraima. 

Thibaudia glandulifera A. C. Smith, sp. nov. Frutex ramosus; laminis 
ovatis apice subacutis basi rotundatis vel cuneatis margine integerrixnis vel 
subserratis pinnatinerviis; inflorescentia fasciculata pauciflora; pedicellis 
calycibusque cum pilis brevibus atque etiam cum pilis longis glandulosis 
pilosis; calyce campanulato; corolla cylindrica glabra; staminibus aequalibus, 
filamentis subglabris basi laxe connatis, tubulis quam loculis triplo longioribus. 

Straggling shrub about 1 meter high; branchlets grayish, glabrous or 
sparsely pubescent with deciduously glandular hairs 1-1.5 mm. long; leaf- 
blades thick-coriaceous, ovate, 2-3.5 cm. long, 12-18 mm. broad, glabrous 
or sparsely white punctate or sparsely pubescent on both surfaces with minute 
black hairs (not exceeding 0.5 mm. in length), subacute at apex, entire or 
bluntly serrate at margins (serrations 3-4 mm. long), rounded or cuneate at 
base to a thick petiole 2-3 mm. long, pinnate-veined, the midvein impressed 
above, raised beneath, the secondary veins about 3 to a side, arcuate, obscure 
or faintly raised on both surfaces, the veinlets reticulate, obscure or plane; 
flowers fasciculate in groups of about 5, fascicles axillary near ends of branch- 
lets; pedicels 10-13 mm.Tong, slender (about 0.7 mm. in diameter), longi¬ 
tudinally ridged, pubescent with close minute short pale hairs (0.1 mm. long) 
and also with scattered erect ferruginous glandular hairs (0.9-T.5 mm. long), 
with a few triangular acute sessile bractlets (about 1 mm. long) near base; 
calyx articulate with pedicel, campanulate, pubescent with glandular hairs 
(as those of the pedicel), about 4 mm. long and 4 mm. in diameter at summit, 
with 5 short subacute lobes; corolla cylindric, somewhat fleshy, glabrous, 
12-13 mm. Tong, 2-3 mm. in diameter at base, with 5 triangular lobes 
about 1 mm. long; stamens 10, equal, 9-10 mm. long; filaments 3.5-5 mm. 
long, sparsely pubescent at their junction with anthers with pale hairs about 
1 nun. long, loosely connate at base; inferior parts of anthers granular, about 
1.5 mm. long; tubules membranaceous, about 4.7 mm., long, with pores ex¬ 
tending fox nearly their entire length on interior surfaces; style filiform,■ about 
10 mm. long, the stigma hemispherical, about 0.8 mm. in diameter; fruit 
subspherical, 6 mm. or more in diameter, retaining pubescence of calyx," 

Summit of Ridge 25, 6300 ft., 409 (type);, slopes of Ridge 25, 5500- 
6000 1 ft., 457 . The present species is well marked frpm theTwoTollowing^ 
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by the glandular hairs of its pedicels and calyces. Description of the fruit 
is from no. 457 « Closely alied are two other specimens (nos. 754 and 755, 
from Savanna Hills, 4400 ft.), both of which are in fruit. The leaves are 
larger and of a slightly different texture than those above described. Pos¬ 
sibly they represent a slight variation of the species. 

The three new species of Thihaudia described here are all closely 
related to T, nutans ELL, with which they form a somewhat isolated 
group in the genus. 

THbaudia involucrata A. C. Smith, sp. nov. Frutex ramosus; laxninis late 
ovatis basi cuneatis apice subacutis margine integerrimis vel subserratis pin- 
natinerviis; infiorescentia fasciculata pauciflora; floribus minute puberulenti- 
bus; pedicellis apice a bracteolis connatis superatis; calyce campanulato 5- 
lobato; corolla cylindrica; staminibus aequalibux, filamentis distinctis parce 
pilosis, tubulis quam locuiis duplo longioribus. 

Low shrub; branchlets sub terete, glabrous; petioles stout (about 2 mm. in 
diameter), about 5 mm. long, winged nearly to base; leaf-blades thick-cori¬ 
aceous, broadly ovate, 3.5-7 cm. long, 2-4 cm. broad, obtuse or subacute at 
apex, cuneate at base, entire or shallowly serrate at margins (serrations 5-10 
mm. apart), slightly revolute, sparsely black-punctate on both surfaces, 
pinnate-veined, the midvein impressed above, prominent beneath, the second¬ 
ary veins 3-5 to a side, arcuate or spreading, plane above, raised beneath, the 
veinlets reticulate, obscure above, raised beneath; flowers in axillary fascicles, 
3-5 to an inflorescence, each fascicle circumscribed by 3 or 4 subcoriaceous 
triangular obtuse faintly ciliate bracts about 1 mm. long; pedicels, involucres, 
calyces and corollas finely puberulent with minute pale hairs; pedicels sub- 
terete, stout (1 mm. in diameter), 3-5 mm. long, surmounted by persistent 
involucres of two coriaceous keeled acute fused bracts 1-2 mm. long; 
calyx-tube articulate with pedicel, subcylindric, about 2 mm. long, widening 
into a campanulate limb 1.5 mm. long and 3 mm. in diameter at summit, with 
5 triangular acute lobes 1 mm. long; corolla cylindric, fleshy, 7-8 mm,, long, 
about 2.5 mm. in diameter at base, with 5 triangular acute lobes 1 mm. long; 
stamens 10, of equal length (5-6 mm.); filaments about 2.5 mm. long, sparsely 
pubescent at their junction with the anthers with short pale hairs, loosely 
connate at base; inferior parts of anthers finely granular, about 1.2 mm. long; 
tubules membranaceous, about 3 mm. long, with clefts extending about 1 
mm. down their interior surfaces; style filiform, about 8 mm. long, the stigma 
'flattened, 0.8 mm. across; fruit spherical, 3-4 mm. in diameter, coriaceous, 
the calyx persistent. 

, : : :,;Near summit of Ridge 25, 6000 ft., 525 (type); Desfiladero, 6100 ft., 
is a; species "distinguished from T. nutans ELI. and the others here 
' described by the two fused bractlets surmounting the pedicel. ; ; 

A. C. Smith, sp. nov. Frutex humilis; laminis pvatis 
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apice subacutis basi rotundatis pinnatinerviis; florlbus axillaribus ut videtur 
solltariis minute puberulentibus; calyce campanulato, limbo minutissime 
apiculato; corolla cylindrica; staminibus aequalibus, filamentis subdistinctis, 
tubulis quam loculis duplo longioribus. 

Low shrub; branchlets terete, glabrous; petioles about 4 mm. long, stout 
(1.5 mm. in diameter); leaf-blades thick-coriaceous, ovate, 3-4.5 cm. long, 
2-3 cm. broad, glabrous or sparsely punctate on both surfaces, subacute at 
apes, entire and plane at margins, rounded at base, decurrent on petiole, 
pinnate-veined, the midvein impressed above, raised beneath, the secondary 
veins 3 or 4 to a side, spreading, obscure above, plane or slightly raised be¬ 
neath, veinlets reticulate, obscure; flowers axillary, apparently solitary; 
pedicels, bractlets, calyces and corollas finely puberulent with minute pale 
hairs; pedicels longitudinally ridged, slender, 9-10 mm. long, with 2 or 3 
triangular subacute sessile bractlets on the lower half; calyx articulate with 
pedicel, campanulate, slightly constricted at summit of tube, about 3 mm. 
long, 4 mm. in diameter at summit, with 5 minute apiculate teeth; corolla 
cylindric, somewhat fleshy, 10 mm. long, 2-3 mm. in diameter at middle, 
with 5 triangular obtuse lobes 1.5 mm. long; stamens 10, of equal length 
(about 9 mm.); filaments about 3.5 mm. long, faintly pubescent at their junc¬ 
tion with anthers with pale short hairs, loosely connate at base; inferior parts 
of anthers finely granular, about 2 mm. long, the tubules membranaceous, 
about 4 mm. long, with pores extending nearly their entire length along the 
interior surfaces; style filiform, about 11 mm. long, the stigma peltate, 0.6 
mm. in diameter. 


Summit of Peak 7, 7100 ft., 602. The present specimen is very incom¬ 
plete, with only one intact flower, but it is obviously quite distinct from 
the other species of the region on the basis of its truncate calyx-limb and 
pale puberulous flowers. 

Mycerinus A. C. Smith, gen. nov. 

Calyx cum pedicello articulatus turbinatus anguste 5-alatus alls lobis op¬ 
posite limbo dilatato. Corolla carnosa cylindrica 5-lobata. Stamina 10 quam 
corolla breviora, filamentis distinctis, connectivis divisis, antheris robustis, 
tubulis distinctis brevibus rimis ovalis introrsis dehiscentibus. Frutex parvus 
laminis alternatis crasso-coriaceis breviter petiolatis pinnatinerviis. Inflores- 
centia pauciflora fasciculata vel breviter racemosa. 

Calyx articulate with pedicel, turbinate, the base aureate, the limb 
dilated, 5-lobed, narrowly winged, each wing continuing to the apex of a lobe; 
corolla cylindric, carnose, 5-lobed; stamens 10, shorter than corolla; filaments 
stout, glabrous, distinct, attached to the anther dorsally near middle, con¬ 
tinued into short connectives which divide into 2 slender arms each of which 
continues to the apex of a tubule; anthers erect, stout, the sacs finely granular, 
the tubules 2, short, membranous, each dehiscing by an intrqrse oval cleft 
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more than half its length; disc shallowly cup-shaped; ovary 5-locular; style 
stout, the stigma truncate. A low shrub, the branches and branchlets sub- 
terete, glabrous; leaves alternate, thick-coriaceous, short-petiolate, pinnate- 
veined, the base rounded or subcuneate, the apex obtuse, the margin entire 
and strongly recurved; inflorescence few-fiowered, fasciculate or short-race¬ 
mose, flowers pedicellate, the pedicels deciduously bracteolate. 

Named from Mycerinus, a king of Egypt about 3700 B.C. The custom 
of naming genera of Yacciniaceae after historical figures was established 
by Klotzsch. 

This remarkable genus, represented by the single species below de¬ 
scribed, is characterized by having its calyx-wings opposite the lobes and 
its divided connective extended to the summits of the tubules. It belongs 
in the tribe Thibaiidieae , and probably is most closely allied to Macleania 
Hook. However, the genus Macleania has the calyx-wings, when present, 
opposite the sinuses, and the filaments are never continued as they are in 
the new genus. The short conical tubules demonstrate the affinity of these 
two genera. The alliance of Mycerinus to Thibaudia R. & P. is more re¬ 
mote. 

Mycerinus sclerophyllus A. C. Smith, sp. nov. Frutex parvus generis 
characteribus; laixiinis ovato-oblongis basi rotundatis vel subcuneatis apice 
obtusis margine valde revolutis pinnatinerviis; fioribus ut supra descriptis. 

Low shrub about 1 meter high; branches with a thick grayish bark; 
branchlets angled, glabrous; petioles thick (2-3 mm. in diameter), 2-5 mm. 
long, sometimes winged above; leaf-blades thick-coriaceous, ovate-oblong, 
4-6 cm. long, 2-3 cm. broad (the apparent width about 1.5 cm. because of 
revolute margins), sparsely black-punctate on both surfaces, obtuse at apex, 
rounded or subcuneate at base, much thickened and loosely revolute at mar¬ 
gins, pinnate-veined, the midvein impressed above, prominent beneath, the 
secondary veins 6-8 to a side, spreading nearly to margins, plane or slightly 
impressed above, raised beneath, the veinlets reticulate, obscure or plane; 
flowers fasciculate or short-racemose, 2-4 to an inflorescence, axillary near 
ends of branchlets; pedicels subterete, 15-20 mm. long, stout (1-1.5 mm. 
in diameter), glabrous, with 2 or 3 deciduous triangular sessile bractlets 
(about 1 mm. long) at both base and summit; calyx articulate with pedicel, 
coriaceous, turbinate (the tube occupying the lower two thirds), about 8 mm. 
long, 5-6 mm. in diameter near summit, tapering to a cuneate base, strongly 
winged for entire length by 5 fleshy coriaceous wrings, each of which continues 
to the apex of a calyx-lobe, the lobes 5, incurved, triangular, acute, about 3.5 
nim.:acrossRase and 2 mm. long; corolla tubular, subcylindric, very'fleshy,’ 
about/6 mm. long and 5 mm. in diameter at middle (not quite mature in our' 
specimen), with 5 triangular acute lobes; stamens 10, of equal length (about 
4 mm.), filaments eastaheous, very fleshy, 2 mm. iohg, 0.8 mm. broad, at- 
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taciied at middle of exterior surface of anther, extending a pale slender arm 
up each tubule to its summit, loosely connate at base; anther-sacs finely 
granular, about 3 mm. long, stout (about 1.1 mm. in diameter), the tubules 
membranaceous, separable to a length of 1.5 mm. (the separation extending 
down between the anther-sacs), with wide clefts about 0.8 mm. long on their 
interior surfaces; style cylindric, stout (0.8 mm. in diameter), about 6 mm. 
long (PL 36). 

Summit of Peak 7, 7100 ft., 603. 

Cavendishia duidae A. C. Smith, sp. nov. Frutex parvus; iaminis 
ovato-oblongis vel ovato-lanceolatis basi subcordatis vei truncatis apice 
acuminatis 5-pli-nerviis; infiorescentia racemosa basi bracteis papyraceis 
ovatis instructa glabra; iloribus glabris; calycis tubo breviter cylindrico, 
limbo cjuam tubo paullo longiore, lobis callosis; corolla cylindrica; staminibus 
alternatim leviter inaequalibus, filamentis subglabris, tubulis quam loculis 
duplo longioribus. 

Shrub about 1 meter high with slender branches; branchiets terete, 
glabrous; petioles stout (2-3 mm. in diameter), 4-7 mm. long, glabrous or 
subpuberulous on the upper surface; leaf-blades coriaceous, ovate-oblong or 
ovate-lanceolate, 6-10 cm. long, 3-5.5 cm. broad, glabrous, rounded to a 
subcordate or truncate base, acuminate at apex, entire and somewhat re- 
flexed at margins, 5-pli-nerved, the primary nerves impressed above, promi¬ 
nent beneath, the second and third arcuate, ascending nearly' to apex, the 
fourth and fifth following the margins about one third their length, the vein- 
lets reticulate, raised above, plane beneath; flowers in terminal racemes, the 
rachis subterete, glabrous, up to 11 cm. long when mature; bracts papy¬ 
raceous, pale red, glabrous, ovate, 15-25 mm. long, 12-15 mm. broad, 
rounded at apex, entire and crenulate at margins, with 5-8 subparallel 
veins, deciduous; pedicels alternate, stout (1-1.5 mm. in diameter), sub- 
terete, glabrous, 8-12 mm. long, with 3 or 4 triangular glabrous bractlets 
about 2 mm. long near base; calyx-tube articulate with pedicel, cylindric, 
about 2 mm. long, irregularly ribbed and lobed at base; limb campanulate, 
2-2.5 mm. long, 4-5 mm. in diameter at summit, with 5 triangular sub¬ 
acute cartilaginous lobes 1 mm. long; corolla membranaceous, cylindric, 18- 
22 mm. long, about 3 mm. in diameter at base, with 5 triangular lobes 1 mm. 
long; stamens 10, subequal, 16-17 mm. long (filaments and anthers com- 
pensatingly unequal); filaments loosely connate at base, glabrous or sparsely 
pilose with short pale hairs, 2 mm. and 3-4 mm. long respectively;, anther 
sacs slightly granular, about 5.5 mm. and 4.5' mm. long respectively; tubules 
membranous, about 11 mm. and 9 mm. long respectively, opening by clefts 
more than half as long; style filiform, shorter than corolla, the stigma truncate, 
Agiiita Slope, : 3500 ft., 703 , 1048 (type). The'species is also repre¬ 
sented by Schomburgk 1018 at Kew, probably 'Collected in the same general 
region, and'by Holt & Blake 708 , collected on. Cerro Yapacana, a moun- 
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tain somewhat similar to Mount Duida with an elevation of about 4000 
feet, lying 100 miles to the northwest. It is most closely allied to Caven - 
dishia amalfiensis Mansi, from which it differs by having the inflorescence 
much longer, the filaments completely free, and the long filaments pilose. 
This is the only species of its genus thus far known from the Pacaraima 
Mountains. 

Specimens not referred above; 582, Disterigma, probably new species, 
but material insufficient; 635, Cavendishia ?, undeterminable; 680, Vac¬ 
tinium sp. ? corolla lacking; 701, probably Sopkoclesia major Griseb., 
but undeterminable with accuracy; 862, possibly Vactinium, insufficient 
material; 1047, Sopkoclesia, probably new species, but material insufficient. 

MYHSXNACEAE 1 

Species of Mount Duida 

Conomorpha curvivenia Gleason, sp. nov. Ramis, petiolis, foliorum 
pagina inferiore, spicis, et calycibus lepidibus brunneis pallide marginatis 
densissime obtectis; laminis obovatis vel obovato-oblongls abrupte argute 
acuminatis basi abrupte cuneatis supra opacis, venis lateralibus utrinque 
paullum elevatis a basi recurva sub angulo 80° adscendentibus; spicis ex axillis 
siiperioribus suberectis elongatis gracillimis; floribus omnino sessilibus 4- 
xneris; calycis lobis triangulari-ovatis subacutis; corollae lobis tubo sub- 
longioribus triangularibus dense pulverulentis; antheris sessilibus triangulari- 
bus ad basin corollae loborum insertis, rim is lateralibus dehiscentibus; ovario 
lepidoto conico in stylum subulatum abeunte. 

Stems, petioles, lower leaf surface, inflorescence, and calyx very densely 
and closely covered with minute, brown, circular, appressed scales with paler 
margin; petioles 15 mm. long, angular when dry; blades obovate or obovate- 
oblong, 10-13 cm. long, 5-6 cm. wide, abruptly and sharply acuminate, 
broadly cuneate at base and somewhat decurrent on the petiole, opaque above; 
lateral veins recurved at base and thence spreading at an angle of about 80°; 
spikes very slender, 10-15 cm. long, solitary in the' upper axils, nearly erect, 
the rachis angular; flowers sessile, 4-merous; calyx 1.6 mm. long, lobed to 
the middle, the lobes triangular-ovate, subacute; corolla (not fully expanded) 
2 mm. long, lobed to slightly below the middle, densely pulverulent without 
and within, the lobes narrowly triangular; anthers sessile, inserted at the 
summit of the corolla-tube, triangular, 0.9 mm. long, basifixed, opening by 
lateral longitudinal clefts; ovary stoutly conic, lepidote, tapering above into a 
subulate s tyle 0.6 mm* long. 

: Aguita, 3800 ft., 927, flowers white. In leaf character it resembles C. 
punctata Mez,, of Roraima, and Is undoubtedly related to this species. 

1 With assistance of H. N. Moldenke. 
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The latter has a loosely branched inflorescence, with pedicels 2-3 mm. 
long, and lacks the peculiar recurved veins of our Duida plant. 

Conomorpha dixidae Gleason & Moldenke, sp. nov. Fruticosa, ramis 
apice dense f errugineo-pulverulentis; folds confertis; petiolis crassis superne 
alatis juventute dense ferrugineis; laminis crassis oblongis vel obovatis sub- 
acutis rotundatis vel emarginatis basi acutis vel acuminatis utrinque im- 
presso-punctatis supra glabris nitentibus subtus primum stellato-pulverulen- 
tis; racemis subterminalibus, pedicellis brevibus stellato-pulverulentis; floribus 
4-meris; calycis lobis late triangulari-ovatis obtusis vel subacutis punctatis; 
corollae lobis ovatis obtusis ad apicem atro-lineatis; staminibus ad faucem 
Insertis, filamentis brevibus triangularibus, antheris triangularibus dorsifixis; 
ovario conico minute lepidoto. 

Shrub 5 ft. tall; branches stout, dark and roughened; branchlets irregu¬ 
larly ridged, ferruginous-pulverulent toward the apex; leaves crowded at the 
tips of the branchlets; petioles stout, 12-25 mm. long, more or less winged 
above, densely ferruginous, becoming less so in age; blades dark, thick- 
coriaceous, oblong or obovate, 6-13 cm. long, 3-6.5 cm. wide, varying from 
obtusely acute to rounded or emarginate, entire, somewhat revolute in drying, 
acute or acuminate at base, glabrous and nitidous above, impressed-punctate 
on both surfaces, stellate-pulverulent beneath when young; midrib stout, 
very prominent to the apex on both surfaces, furrowed; secondaries extremely 
numerous, 20-40 or more pairs, usually conspicuous, straight and but slightly 
ascending, united 1-2 mm. from the margin by a rather conspicuous mar¬ 
ginal vein; inflorescence racemose in rather irregular whorls near the tips of 
the branchlets, the rachides slender, 3-5 cm. long, each bearing about 4-10 
flowers; flowers 4-merous; pedicels about 1 mm. long, densely stellate-pul¬ 
verulent; calyx similarly pulverulent, but more sparsely; sepals united for 
about one-third or two-fifths of their length, the lobes very broadly triangular- 
ovate, about 1.3 mm. long and wide, obtuse or subacute, sparsely dark- 
punctate; petals yellow, united for about 1.1 mm. at base, the lobes ovate, 
about 1.9 mm. long and 1.5 mm. wide, obtuse, marked with a few dark lines 
and small stellate dots near the tip; stamens inserted on the corolla at the 
level of the petal-sinuses; filaments fiat, triangular, about 0.7 mm. long, 0.6 
mm, wide at base, glabrous; anthers triangular-ovate, 1.2-1.3 mm. long, 
acute, dorsifixed near the base, glabrous, their thecae slightly divergent toward 
the base, opening by longitudinal slits; gynoecium in male flowers acuminately 
conic, about 2.3 mm. long, minutely and obscurely lepidote, the ovary tapering 
gradually into the slender style; stigma not enlarged; fruit drupaceous, de¬ 
pressed-globose, about 5 mm. in diameter, hard, roughened, often apiculate, 
completely superior to the platter-shaped fruiting calyx. 

Slopes and crest of Ridge 25, 5500-6000 ft., 421, 466 (type). It is ap¬ 
parently' dosely related to Schomburgk 1002 at Kew and Berlin, the type 
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of C. latifolia Mez, but this species differs from out plant in that it lacks 
the stellate hairs, has smaller and less numerous punctae and obviously 
acuminate leaves, its sepals more ciliate, and its petals scarcely punctate. 
It likewise seems to be related to C. laxiflora DC., but the latter lacks the 
characteristic venation of this species, has acuminate sepals, longer 
petioles, and narrower blades. 

Conomorpha lepidota Gleason, sp. nov. Ramis, peticks, foliorum pagina 
inferiore, spiels, et calycibus lepidibus brunneis pallide marginatis densis- 
sime obtectis; laminis coriaceis obovato-oblongis abrupte et obtuse acuminatis 
basi obtusis ad petiolum non decurrentibus supra subnitentibus, venis laterali- 
bus supra obsoletis subtus perobscuris basi non recurvatis; spiels ex axillis 
superioribus patulis, folia paullum excedentibus; fioribus omnino sessilibus 
4-meris; calycis lobis ovato-rotundis subacutis; petalis nondum maturis 
ovatis glabris; staminibus ad basin coroliae insertis, filamentis brevissimis, 
antheris late triangularibus; drupis nigris globosis punctatis. 

Stem, petioles, lower leaf-surface, inflorescence, and calyx very densely 
and closely covered with minute, brown, circular, appressed scales with paler 
margin; stems sharply angled when young, soon becoming glabrous and sub- 
terete; petioles strongly channeled above, 8-10 mm. long; blades coriaceous, 
oblong-elliptic to obovate-oblong, broadest somewhat above the middle, 
abruptly acuminate to a blunt apex, subrevolute, obtuse at base, the upper 
surface yellowish green, minutely punctate, somewhat shining, glabrous; 
midvein impressed above,prominent beneath, the lateral veins obsolete above, 
obscure beneath, ascending at an angle of about 70°; staminate inflorescence 
spicate, from the upper axils, 4-5 cm. long, the rachis strongly angled, some¬ 
what flexuous; staminate flowers strictly sessile, 4-merous; calyx-lobes ovate- 
rotund, subacute; immature petals ovate, glabrous; stamens attached to the 
base of the corolla, the filaments very short, the anthers basifixed, triangular- 
ovate, nearly as wide as long; pistillate spikes 2-3 cm. long; fruit black, 
spherical, densely punctate. 

Dry crests of the Savanna Hills, 4400 ft., 741 . On one sheet bearing 
staminate flowers the leaves are 3-4 cm. long by about half as wide; a 
second sheet in fruit shows leaves as much as 7 cm. long by 3 cm. wide. It 
is related to C. punctata Mez, and differs from it and other species near it 
in having sessile flowers. In this character it resembles the preceding 
species, C. curmvenia Gleason, from which it is distinguished by small 
blunt leaves, shorter spikes, petals and sepals of a different shape, different 
venation, and general aspect. ■ 

1 Conomorpha peruviana A.DC. Small tree on Agiiita Slope, 4000 
it.^:?74;'Slopes of Ridge 25, 5500-6000 ft,, 435; widely distributed in the 
Andes ..Mountains, from V enezuela, to Bolivia. ' ■ 
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Conomorpha sp. A small tree from Agiiita, 3100 ft, 901, bearing 
young fruit only, has been tentatively referred to this genus. The leaves 
are obovate-lanceolate, long-acuminate, cuneate at base; the short spikes 
are axillary and extra-axillary, and the flowers are 4-merous. 

Cybianthus venezuelanus Mez. A small tree at Agiiita, 3100 ft., 
884, with white flowers and red fruits; heretofore known only from the 
coastal Andes of Venezuela. 

Grammadenxa lineata Benth. Slopes of Ridge 25, 5500-6000 ft., 
416, a bush 4 ft. high with yellowish-white flowers; summit of Peak 7, 
7100 ft., 612 , 657; known also from high altitudes on Mount Roraima. 

Rapanea duidae Gleason, sp. nov. Ramis novellis angulatis minutis- 
sime puberulentibus mox teretibus glabris; petiolis brevibus; laminis coriaceis 
anguste obovatis rotundatis vel retusis ad basin longe angustatis supra niten- 
tibus glabris subtus brunneis opacis minutissime pilosis; floribus immaturis 
in axillis fasciculatis 4-meris, antheris ovatis. 

Young stems strongly angular and very minutely puberulent, soon be¬ 
coming terete and glabrous; petioles rather stout, 4-6 mm. long, very mi¬ 
nutely sericeous; blades coriaceous, narrowly obovate, 35-50 mm. long, 18- 
25 mm. wide, broadly rounded or usually retuse above, narrowed below to an 
acute base, yellowish-green, glabrous, and somewhat shining above; brown 
and very sparsely and minutely pilose beneath; lateral veins nearly obsolete, 
ascending at an angle of about 60°; flowers very immature, 4-merous, fascicled 
in the upper axils, the calyx sericeous, filaments very short, and anthers 
ovate. 

Central Camp, 4800 ft., 594. It is regretted that the immature flowers 
prevent more complete description, but there seems to be no doubt that 
it belongs to the genus Rapanea and is closely related to species 79 to 82, 
as numbered in Mez ? monograph. Three of these are distinguished by 
their small leaves, only exceptionally as much as 25 mm. long, while the 
fourth, R. acrantha (Krug & Urban) Mez, of Jamaica, is glabrous and 
has membranous leaves. 


SAPOTACEAE 

Lowland species 

Sideroxylqn elegans A.DC. A tree at Tarira, 1001; a small tree at 
San Gabriel, on the Rio Negro, northern Brazil, 141. The leaves of the 
latter number are much smaller than in the former, while its flowers are 
about a half larger in all dimensions. No other characters have been found 
to differentiate them and both are referred to the same species, which is 
widely distributed in the Guianas and Amazonian South America. ' 
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LQGANL4CEAE 

Lowland species 

Strychnos smilacina Benth. At edge of the river, Esmeralda, 310; 
British and French Guiana. 

Species of Mount Duida 

Bonyunia cinchonoides Gleason & Standley, sp. nov. Frutex, ramulis 
dense hirtellis; foliis oppositis brevissime petiolatis coriaceis ellipticis vel 
ovato-ellipticis apice obtusis basi rotundatis; cymis subdensis, ramulis rigidis 
hirtellis, floribus subsessilibus; calyce glabro vel prope basin sparse hirtello, 
lobis anguste triangularibus attenuatis; capsula ellipsoideo-oblonga dense 
breviterque fulvo-pilosa. 

A shrub, the branches rather slender but stiff, blackish, sub terete, densely 
hirtellous, the internodes mostly 1.5-2 cm. long; leaves opposite, very 
shortly petiolate, stiff-coriaceous, glabrous, yellowish green, elliptic or ovate- 
elliptic, 3~4. a 5 cm. long, 1.7-2.8 cm. wide, very obtuse at the apex, rounded 
at the base, somewhat lustrous on the upper surface, the venation not ele¬ 
vated, scarcely paler beneath, the costa stout, prominent, the veins about 9 
pairs, oblique, unequal, ascending at an acute angle, slender, prominent, 
anastomosing rather remote from the margin, the ultimate veins prominulous 
and laxly reticulate; cymes terminal, rather dense, in fruit about 7 cm. broad, 
many-flowered, pedunculate, the branches stiff, rigid, widely ascending, 
densely hirtellous; bracts oblong or linear, glabrous, 2-5 mm. long, spread¬ 
ing, the bractlets similar but smaller; flowers sessile or nearly so; calyx in 
fruit 4 mm. long, glabrous or sparsely hirtellous at base, lobed to the middle, 
the segments narrowly triangular, attenuate to an obtuse apex; capsule 
ellipsoid-oblong, 1.5 cm. long, obtuse at the base and apex, densely fulvous- 
pilose with short spreading hairs; seeds very numerous, pale, including the 
broad thin wing 5-8 mm. long, acute or acuminate at each end. 

On ridge crests, Savanna Hills, 4400 ft., 770 . Of the genus Bonyunia 
three species have been described, one from the Serra da Chapada, Minas, 
Brazil, and the others from Mount Roraima. The plant collected on 
Duida is nearest B. minor N. E. B rown, of Roraima, the latter differing in 
its glabrous branches, acutlsh leaves, and slightly smaller capsules. 

Bentham and Hooker do not describe the seeds of Bonyunia , but 
- Progel,, in the Flora BrasiBensIs, states that they are “aptera.” In B. 
cinchonoides the body of the seed is small, but it is surrounded by a thin 
and broad wing. Probably it is so in all the members of the genus. 
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GENTIANACEAE 1 
Lowland species 

Chelonanthxjs angustifolius (HBK.) Gilg. Esmeralda, in open 
savannas, 181; in grassy savanna bordering sandstone ridges, 169 . The 
plants are identical with the type, collected at Esmeralda by Bonpland. 
Other plants referred here have been collected in the Andes at moderate 
altitudes from Tarapoto, Peru, to northern Colombia. 

Chelonanthxjs campanuloides (Spruce) Gilg. In savannas and 
swampy ground at Esmeralda, 179 , 298 , 302; known only from Esmeralda 
and the upper Rio Negro. 

Chelonanthxjs chelonoides (Li.) Gilg. River banks and flood 
sands, Muyrapenixna, on the Rio Negro, northern Brazil, 73; widely dis¬ 
tributed through tropical South America as a weed in clearings. 

Chelonanthxjs Sprxjceanus (Benth.) Gilg. Yucabi, on the Rio 
Negro, northern Brazil, 132; distributed along the upper Amazon and the 
Rio Negro. 

Coxjtoxjbea spicata Aubl. Grasslands at Esmeralda, 237; a common 
species of the lowlands of northeastern South America. 

Cxjrtia tenxjieolia (Don) Knobl. On wet savannas at Esmeralda, 
253; widely distributed through Amazonian South America, especially 
on savannas. Our specimen is precisely the same as Spruce 3242 , also from 
Esmeralda, and both differ from the usual form of the species in their 
smaller leaves and much reduced inflorescence. 

Species of Mount Duida 

Calolisianthus Tatei Gleason, sp. nov. Caulibus erectis subteretibus 
glabris, ramis paucis, internodis superne gradatim elongatis; foliis subses- 
silibus coriaceis ovatis ad apicem apiculatum angustatis, basi rotundatis, in 
sicco rugosis, venis lateralibus obsoletis; paniculis sparse ramosxs flexuosis, 
pedicellis calyces subaequantlbus; calycis lobis late rotuxxdatis; corollae lobis 
erectis late ovatis apice brevissime apiculatis. 

Stems erect, simple or sparingly branched, subterete, marked with four 
low ridges extending down from each node; petioles very broad, about 2 mm. 
long, those of each pair connected by a membrane 1 mm. wide; leaves cori¬ 
aceous, narrowly ovate, as much as 45 mm. long by 25 mm. wide, the upper 
progressively smaller, acute, with the mid vein prolonged into an apiculum 
1-2 mm. long, rounded at the base but broadly and cuneately decurrent 
on .the; petiole, brownish green and rugose when dry, somewhat shining above; 
midvein prominent on both sides, the lateral veins'obsolete or nearly ; so; 

1 With the collaboration of R. P. Wodehouse. 1 ■ ■ 
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Inflorescence simple or with 2 or 3 branches, the racemes elongating in fruit 
to as much as 20 cm., but usually much shorter, few-many-flowered; pedicels 
5 mm. long at anthesis, alternate, subtended by a pair of minute triangular 
opposite bracts; calyx 4-4.5 mm. long, the sepals ovate-lanceolate, broadly 
rounded above; corolla nearly 2 cm. long, the lobes broadly triangular-ovate, 
3.5-4 mm. long, minutely apiculate; capsule narrowly ovoid-oblong, the 
body nearly 10 mm. long, tipped by the persistent style of the same length. 

Dry crests of Savanna Hills, 4400 ft., 743 (type), with pink flowers; 
Broccliinia Hills, 4500 ft., 587 , an herb 3 ft. tall with pink-magenta flowers. 
Among the comparatively few species of this genus, only two or three 
exhibit the essentially veinless leaves and general habit of our species. 
Of these, C. fiulcherrimus (Mart.) Gilg approaches ours, but has leaves 
subcordate at base and fewer flowers which are more than twice as large 
and orange-red in color. 

Cheloxianttnis pyriformis Gleason, sp. nov. Caulibus erectis parce 
raxnosls superne paullum 4-angulatis, internodis superne gradatlm elongatis; 
foliis suberectis membranaceis lineari-lanceolatis longe acuminatls ad basin 
sessilem cuneatis, venis lateralibus a quoque latere 1 vel 2; inflorescentia 
simplice vel bifurcata pauciflora, bracteis adpressis ovatis; calycibus pyri- 
formibus pedicellos angulatos subaequantibus vel paullum excedentibus, 
lobis tubo multo longioribus late ellipticis superne rotundatis, medio area 
elevata vel umbonata notatis, margine membranaceis; corolla supra basin 
angustata superne tubuloso-dilatata. 

Stems erect, sparingly branched, subterete, or marked with 4 obscure 
ridges, or roundly 4-angled with shallowly sulcate sides, the lower internodes 
3 cm. long, progressively increasing distally; leaves suberect, sessile, connected 
at base by a membrane 1 mm. wide; blades membranous, linear-lanceolate, 
40-60 mm. long, 8-12 mm. wide, sharply long-acuminate, cuneate at base, 
somewhat rugose when dry; midvein plane above, elevated beneath, the 
lateral veins obscure, 1 or 2 on each side; inflorescence simple or bifurcate, 
each raceme 5-9-flowered, elongating In fruit to 20 cm., pedicels at an thesis 
about 5 mm. long, becoming 10 mm. long in fruit, subtended by a pair of 
ovate, obtuse, appressed, bracts 2-3 mm. long; calyx pyriform, 8 mm. long, 
Its lobes broadly elliptic, 5 mm. long, broadly rounded at the summit, mem¬ 
branous at the margin, strongly concave or umbonate toward the middle; 
corolla yellow, 3 cm. long, strongly constricted above the base and thence 
gradually dilated distally, its lobes broadly triangular-ovate, somewhat erose; 
'capsule ellipsoid, 17 mm. long, the persistent style 5-7 mm. long. 

' Dry crests of Savanna Hills, 4400 ft., 747 , The species is related to C. 
camforum Pilger, of similar altitudes in Peru, in which, the, sepals are 
thinner, less rounded, and without the convex back, and the 1 corolla is 
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Chorisepalum Gleason & Wodehouse, gen. nov. 

Flores solitarii terminales 6-merL Sepala ad basin distincta, elongata, 
disco nullo. Corolla tubulosa, lobis ellipticis aristatis dimidium tub! aequanti- 
bus. Stamina prope basin corollae inserta tubum paullum excedentia; fila- 
mentis elongatis, antheris linearibus. Ovarium anguste iineare 2-loculare; 
stylo elongate, stigmate bifido. Frutices, caulibus nodosis annulatis, folds 
coriaceis petiolatis. 

Flowers solitary, terminal, 6-merous. Sepals narrow, distinct to the 
base; disc none. Corolla tubular, its lobes elliptic, aristate, half as long as the 
tube. Stamens attached near the base of the corolla-tube and slightly ex¬ 
ceeding it; filaments elongate, anthers linear. Ovary linear, completely 2- 
celled by the intruding placentae; style slender, equaling the stamens; stigma 
bifid, its lobes narrowly elliptic. Glabrous shrubs, with nodose annulate stems 
and opposite, coriaceous, petiolate, entire leaves. 



Fig. 5. Pollen-grain of Chorisefalum ovatum X 2000. 


Pollen grains uniform in size and shape, ellipsoidal when dry, oblate' 
when moist and expanded, 30.8-34.2p, in diameter, tricolpate, the furrows 
long and tapering to rounded ends, gaping widely open as the grain expands; 
furrow-membranes smooth or slightly flecked; germinal apertures, circular and 
well defined, marked by a barely perceptible annular thickening surrounding 
the pore, which bulges prominently through it; surface of the general ezine 
oovered with a heavy reticulum which is coarsest towards the center of the 
Junes, somewhat'finer toward the margins of the furrows, along which It ends 
abruptly with closed'lacunae, and much finer towardjhe poleste(Fig. 5.) v 1 , 
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The generic name refers to the distinct sepals, a character of rare 
occurrence in the Gentianaceae. 

Chorisepalum ovatum Gleason, sp. nov. Foliis ovalibus obtusis basi 
rotundatis subaveniis; sepalis anguste oblongis obtusis. 

Leaves oval, 4.5-7, cm. long, 3-4 cm. wide, abruptly narrowed to a 
small, triangular, obtuse apiculum, rounded at base, the midvein impressed 
above, elevated beneath, the lateral veins obscure; sepals narrowly oblong, 
3 cm, long, obtuse; corolla-tube 4 cm. long, its lobes 2.5 cm. long, 1.5 cm. 
wide, acute and tipped with an arista 5 mm. long; filaments slender, 3 cm. 
long, inserted 1.5 mm. above the base of the corolla-tube; anthers 7 mm. long; 
ovary narrowly linear, 12 mm. long, the placentae meeting in the middle and 
there bifurcate and recurved to simulate a 2-celled ovary with central pla¬ 
centae; style slender, 3 cm. long; lobes of the stigma obtuse, 5 mm. long. 

Base of the slope of Ridge 25, 5200 ft., 462, described by the collector 
as a straggling shrub 8 ft. high, with large, green, tubular flowers. The 
specimen bore a single flower only. 

Chorisepalum is clearly a member of the Gentianaceae, as shown by its 
contorted corolla, its opposite, entire leaves, its bicarpellate ovary with 
elongate style and bifid stigma, and its distinctly gentianaceous pollen. 
Its peculiar features are chiefly the separate sepals, the 6-merous flowers, 
and the completely 2-celled ovary. The first of these is essentially dupli¬ 
cated in Zygosiigma , a genus which differs widely in general facies; the 
second is probably not of great taxonomic importance, and the third is 
found also in the monotypic Rusbyanthus . Our plant probably finds its 
nearest relative in this genus, now known only from the mountains of 
Bolivia. Rusbyanthus differs in its well developed calyx-tube with broad 
lobes, its numerous flowers in cymose clusters, and its large thin leaves. 
Macrocarpaea, a genus of Andean shrubs, includes several species which 
resemble Chorisepalum in general habit, including the conspicuous an¬ 
nular leaf-scars and the small oval leaves; all of them have a prominent 
calyx-tube with usually short and rounded lobes, none of them have 
aristate petals, and the ovary is invariably one-celled. 

Symbolanthus Quelchii (N, E. Br.) "Gleason. Crest of Ridge 25, 
6300 ft., 860; otherwise known only from Mount Roraima. 

APOCYNACEAE 1 
Lowland species 

Mandevilla scabra (R. & S.) 3L Sch. Tlnahy, on the Rio Negro, 

1 By Robt, E. Woodson, Jr. ' , '.'/a 
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northern Brazil, 115 , a nearly glabrous specimen of this variety, otherwise 
typical; central and northeastern South America. 

Mandevilla stibcarnosa (Benth.) Woodson, comb. nov. Echites subcar - 
nos a Benth. Hook. Jour. Bot. 3: 247.1841. 

Rocky top of Esmeralda Ridge, 188; also known from Mount Roraima. 
This species Is typically somewhat voluble, as indicated by the type speci¬ 
men, Schomburgk 183 (Herb. Kew.). More or less erect, suffruticose in¬ 
dividuals also occur within the limits of the species, however, and have 
formed the chief basis of M. Dielsiana Mgf. Tate 188 is evidently a speci¬ 
men of such a suffruticose Individual. 

Plumieria purpurea R. & P. River banks and flood sands at Muyra- 
penima, on the Rio Negro, northern Brazil, 65; generally distributed in 
the upper Amazon valley. 

Tabernaemontana citrifolia Jacq. At Muyrapenima, 63; com¬ 
monly cultivated In tropical America. 

Tabernaemontana coronarla (Jacq.) Willd. A large bush at Piedra 
Alta, on the Rio Negro, northern Brazil, 148; of uncertain nativity, com¬ 
monly cultivated in tropical America. 

Species of Mount Duida 

Couma utilis Muell.-Arg. Small tree with red flowers and milky juice, 
dry slopes of Savanna Hills, 4400 ft., 732; a native of the upper Amazon 
valley. 

Salpinctes Woodson, gen. nov. 

Calyx prof unde 5-partitus; laciniae aequales vel subaequales marglne 
Imbricatae basi Intus multiglandulosae. Corolla speciosa; tubus cylindricus 
nunquam constrictus propre basin staminlger; limbi laciniae 5 dolabrilormae 
aestivatione dextrorsum imbricato-convolutae valde reflexae. Stamina 5 fere 
basi corollae inserta inclusa cum corollae sequentis alternatis; fflamenta sub- 
filiformia; antherae inter se plus minusve adglutinatae et in cono cohaerentes 
stigmati adplicatae sagittatae oblcngo-ellipsoideae parte dimidia superiore 
pollinigerae basi acuto-bilobae; microsporangia basi sterilia; pollen granulo- 
sum. Nectaria 2 Integra. Ovaria gemina lobis singularibus unilocularibusque, 
ovulis in quoque loculo binis superpositis; stylus filiformis gracilis; stigma 
fusiforme 5-gonum apice obscuro bipartite. Fructi folliculares apocarpi linear!- 
cylindrici plus minusve falcati; semina numerosa subscaphoidea longitudin- 
aliter 'unisulcata apice comosa. Suffrutices; folia opposita vel subverticillata 
coriacea eglandulosa; inflorescentia terminalis unifiora. 

Salpinctes, kalmiaefolius Woodson, sp. ftovw/.'.Suffruticosa;' erecta' 'vel 
suberecta pauce ramosa 2-5 dm. alta; ramls erectis vel suberectis subcompressis 



454 


BULLETIN OE THE TGKREY CLUB 


[VOL. 58 


nitidulis; foliis brevmscule petlolatis vel subsessilibus oblongo-ovatls 2-4 
cm. longis 7.5-10 mm. latis glabris coriaceis margine revolutis; lobis calycis 
ovato-lanceolatis scariaceis 4.5-5 mm. longis intus multiglandulosis; lobis 
corollae obovatis dolabriformibus 2.5—3 cm. longis apice 1.5-2 cm. latis 
valde reflexis, tubo longe cylindrico 2.5-3.5 cm. longo; bracteis minimis late 
triangulari-ovatis ca. 1 mm. longis; folliculis ignotis (PI. 37). 

Erect woody herb with milky juice, corolla pink, trumpet-shaped. 
Dryish slopes of Savanna Hills, 4400 ft., 836 (photograph and analytical 
drawings in herb. Missouri Bot. Gard.). 

Salpinctes (?) duidae Woodson, sp. nov. Suffruticosa erecta vel sub- 
erecta pauce ramosa 1.5-3 dm. alta; ramis erectis vel suberectis subcom- 
pressis minute scabro-bullatis; foliis oppositis vel subverticillatis breviuscule 
petiolatis vel subsessilibus oblongo-linearibus 3-6 cm. longis 2-4 mm. latis 
glabris coriaceis margine revolutis; folliculis erectis cylindrico-fusiformibus 
baud torulosis ca. 10-12 cm. longis glabris. Flores ignoti. 

Dry ridge tops, Savanna Hills, 4400 ft., 805 (photograph in Herb. 
Missouri Bot. Gard.). 

The genus Salpinctes may be regarded as one of the most remarkable 
genera of American Echitoideae. Although closely related to Echites 
(sensu strictiore), Stipecoma, and Macropharynx , Salpinctes differs from 
all in its solitary terminal flower, evidently representing a reduction from 
a multiflorous inflorescence, its coriaceous, strongly revolute foliage, its 
gemmate nectaries, and its suffrutescent habit. In the number of nectaries, 
Salpinctes resembles the less closely related Dipladenia, from which it differs 
in the structure of the inflorescence, microsporangia, and clavuncle or stig- 
matic head. These are indeterminate, wholly fertile, and umbraculiform, 
respectively, in Dipladenia, and determinate, basally produced into a con¬ 
spicuous, inwardly protuberant, sterile projection, and fusiform, respec¬ 
tively, in Salpinctes. The foliage of the latter genus, moreover, strongly 
suggesting that of the ericaceous genus Kalmia, is at present unknown in 
species of the former. 

Although the type specimen of S. kaimiaefolius bears flowers only, 
the fruiting characteristics of the genus have been ascertained from the 
type specimen of 5. duidae, which, although without flowers, possesses 
all other morphological characters of the genus. The generic name has 
been taken directly from the Greek aa\irLyKr^s, referring to the solitary, 
terminal, trumpet-shaped flower. 
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ASCLEPIADACEAE 1 
Lowland species 

Asclepias ctjrassavica L. Second growth along river bank, Cravoeiro, 
on the Rio Negro, northern Brazil, 75; widely distributed through tropical 
America, 

Blepharodon Venezuelans© Moldenke, sp. nov. Caule erecto vel sub- 
volubile glabro; petiolis elongatis glabris; laminis ovatis acutis vel acuminatis 
saepe apiculatis basi acutis utrinque glabris aut ad marginem basalem pauci- 
ciliatis, supra ad basin nervi medii glandula bifida ornatis; inflorescentia 
axillare pauciflora; pedunculis elongatis gracillimis glabris saepe flores paucos 
abortivos gerentibus; pedicellis fiorum evolutorum multo elongatis filiformibus 
glabris; calyce campanulato; sepalis ovatis margine tenuioribus glabratis 
eglandulosis; petalis ovato-oblongis acutis estus minute pulverulentis intus 
glabris basi connatis; corona simplice ad basin gynostegii adnata membran- 
acea, segmentis ovato-lanceolatis integris; filamentis brevissimis glabris; 
antheris quadrangularibus crista inflexa semicirculare hyalina paullum un- 
dulata superatis; stigmate pentagono medio depresso. 

Stems slender, erect to vine-like, glabrous; internodes 0.5-2 cm. long on 
young shoots, to 9 cm. long on older stems; leaves opposite, often with a gland¬ 
like structure between or just below; petioles 3-8 mm. long, glabrous; blades 
firm, rather dark in drying, ovate, 2-4 cm. long, 0.5-1.5 cm. wide, acute or 
acuminate, sometimes apiculate, slightly revolute in drying, acute at base, 
glabrous on both surfaces or with a few scattered cilia along the basal margins, 
with a distinct bilobed gland on the upper surface near the base of the midrib; 
inflorescence axillary, few-flowered; peduncles very slender, 4-6 mm. long 
or longer, glabrous, often somewhat irregular in shape and bearing several 
developed and a few abortive flowers; pedicels of developed flowers filiform, 
9-14 mm. long, glabrous; calyx campanulate, about 4 mm. in diameter; 
sepals ovate, about 1.3 mm. long and 1.05 mm. wide, thinner at margins, 
glabrate, eglandular; petals ovate-oblong, acute, minutely pulverulent with¬ 
out, glabrous within, about 4.7 mm. long and 2.6 mm. wide, connate at the, 
base; corona simple, very thin-textured, attached to the base of the gyno- 
stegium, its segments ovate-lanceolate, about 2 mm. long and 0.7 mm. wide, 
entire; filaments very short, about 0.65 mm. long and wide, glabrous; anthers 
quadrangular, about 2.5 mm. long and 1.5 mm. wide, surmounted by a some¬ 
what wavy-margined, semicircular, incurved, hyaline crest which is about 
1 mm. wide and 0.5 mm. long; corpuscula large, dark, about 0.5 mm. long and' 
0.25, mm. wide; stigma pentagonal, about 0.6 mm. long and wide, depressed 
in the center. 

■ Tree Savannas,, Esmeralda, 325. It seems to be related to B. bmcimtum 
1 With collaboration of H, N. Moldenke. ■ 



456 


BULLETIN OF THE TORRE Y CLUB 


[VOL. 58 


Fourn. in having a single corona, but the latter differs conspicuously in its 
long floriferous branches which are leafless at the apex, its much larger and 
cuneate leaves which are pilose on the margins, its longer petioles, its 
lanceolate sepals, and its barbate petals. It likewise resembles B. longi - 
pedicdlaium Fourn., which, however, differs in its much larger leaves with 
long-acuminate or cuneate base, its 3 glands in each sepal-sinus, and its 
4-lobed corona. 

Bitassa Tatei Gleason & Moldenke, sp. nov. Caule volubile leviter 
albo-pubescente in lineis 2 oppositis; foliis oppositis, pluribus ad ramos 
juveniles confertis; petiolis 1-2 mm. longis; laminis linearibus ultra medium 
latioribus apiculatis in siccitate revolutis basi rotundatis utrinque glabris; 
inflorescentia umbellata axillare pedunculata; floribus 3-5 pedicellatis; sepalis 
paene distinctis ovatis obtusis glabris ad medium herbaceis ad marginem 
scariosis; corolla campanulata alba; petalis ad partem tertiam aut quartam 
connatis subacutis subtus glabris supra minute papillosis; coronae exterioris 
segmentis varie alteque 3-lobatis, saepe prope ad basin, gynostegium aequanti- 
bus; corona interiore ad basin staminum adnata, segmentis oblongo-lanceolatis 
planis acutis; antheris quadratis crista incurvata hyalina superatis; folliculis 
gracilibus stipitatis glabris. 

Stems twining, lightly white-pubescent in 2 opposite lines proceeding 
upward from between the leaves at each node; internodes 1-3.5 cm. long, or 
much shorter on the young shoots; leaves opposite, numerous, closely crowded 
on the young shoots, petiolate; petioles 1—2 mm. long, glabrate; blades dark 
above, lighter beneath, linear, usually broadest beyond the middle, 9-20 mm. 
long, 1-2 mm. wide, obtuse or acute, apiculate, revolute in drying, rounded 
at base, glabrous on both surfaces, midrib prominent beneath; inflorescence 
umbellate, axillary, often subtended by a cluster of small linear bracts 5-7 
mm. long; umbels 3-5-fiowered; peduncles 1-2 mm. long, glabrous; pedicels 
1-1.5 mm. long, glabrous; sepals almost wholly separate, ovate, obtuse, about 
0.3 mm. long and 0.6 mm. wide, glabrous, scarious-margined, herbaceous in 
the middle; corolla campanulate, white; petals ovate, about 1.6 mm. long and 
0.3 mm. wide, connate for a third or a fourth their length, subacute, glabrous 
without, minutely papillose within; exterior corona about 0.8 mm. long, its 
5 segments deeply but irregularly 3-lobed, often nearly to the base, the lobes 
triangular, acute, about equaling the gynostegium; interior corona at base 
of stamens, segments oblong-lanceolate, flat, about 0.45 mm. long and 0.2 
mm. wide, shorter than the anthers, acute; anthers trapezoidal, about 0.5 
mm. long, surmounted by an incurved hyaline crest, which is about 0.4 mm. 
long and wide; pollinia about 0.35 mm. wide, its sacs each about 0.25, mm. wide 
and its corpuscula about 0.1 mm. long; follicles slender, about 3 cm. long, 
-’stalked, glabrous. . , 1 ’ 

199, This is apparently the same as Spruce 3226 at Kew, 
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labeled “Ad Esmeraldam In montibus bumidloribns. Herba vel suffmtex 
volubilis. Flores albi.’ 5 , to which an unknown hand has added “Ditassa 
sp.n. Cor. stam. lobi exterlores 3-fidI laciniis. Gynosteglum subsuperantes 
interiores brevlores lanceolati.” It also appears to be Identical with 
Schomburgk 915 , which at Berlin is under the label Metastelma guianense 
Ki It seems to be related to D. eximia Dene., but the latter differs con¬ 
spicuously In its glandular leaf-bases, its leaves rounded or emarginate at 
the apex, its subsessile umbels, Its glandular sepals, its exterior corona 
lobes exceeding the gynostegluxn, and its much longer petioles. 

Metastelma strictum Gleason & Moldenke, sp. nov. Caulibus gracilibus 
dense breviterque pubescentibus, internodis paullum elongatls; foliis petio- 
latis; laminis iinearibus apiculatis in siccitate revolutis basl obtusis truncatisve 
supra et ad venam mediam subtus dense breviterque pubescentibus; floribus in 
axillis foliorum superiorum fasciculatis, pedicellis glabratis; sepalis ovato- 
lanceolatis acutis ad dimidium connatis externe plerumque pilosis; corollae 
campanulatae lobis ovato-lanceolatis supra superne dense hirsutis; corona 
ad basin gynostegii adnata, lobis duplicibus integris acutis interno superne 
libero et extern! dimidium aequante; antheris sessilibus quadratis inappen- 
diculatis ad lateres superne minute acutatis. 

Stems several, slender, 28-52 cm. tall, strict or sparingly branched, 
densely short-pubescent throughout; Internodes 1.5-5.5 cm. long; petioles 
about 1 mm. long, short-pubescent; blades linear, 11-21 mm. long, 1.5-3 mm. 
wide, apiculate, revolute in drying, obtuse or truncate at base, densely short- 
pubescent above and on the midrib beneath; flowers white, fasciculate in the 
axils of the upper leaves; fascicles 1-5 or more flowered, subtended by numer¬ 
ous scale-like bractlets; peduncles obsolete or at least not apparent; pedicels 
about 0.7 mm. long, glabrate; sepals ovate-lanceolate, about 1.3 mm. long, 
acute, connate to nearly the middle, mostly pilose without; corolla campan- 
ulate, Its lobes spreading, ovate-lanceolate, about 2.2 mm. long, densely hir¬ 
sute on the distal third within; corona 5-lobed, attached to the base of the 
gynostegium, Its lobes apparently double, not cleft, about 0.8 nun. long and 
0.6 mm. wide, acute, the inner one free at the top only and about half as long 
as the outer; anthers trapezoidal, about 0.5 mm. long, essentially sessile, not 
appendaged, but ending In 2 minute lateral triangular points; pollinia about 
0.2 mm. long; follicles slender, 3.5-4 cm. long, stalked, puberulent, the stalks 
with a whorl of bractlets at the base and apex. 

Esmeralda, 262 (type). Number 295 , collected at Grand ■ Savanna, 
Section 1, Esmeralda, is apparently the same, as is also Spruce 3258 y col¬ 
lected on the plains about Esmeralda, to which'at, Kewan mknown ; haiid 
has added:‘“Cor. tom. foliola ovata acuta gynostegio basi inserta et eunx 
'auperamtis.”ylt appears to be related to' M. obscumm Fourn., but the 
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latter differs conspicuously in being green-tomentose throughout, in having 
no pedicels, and in having the corona-lobes 3-dentate at their apex. 

Species of Mount Duida 

Blepharodon ciliatum Moldenke, sp. nov. Caule gracile volubile in 
iineis 1 vel 2 pubescente; foliis oppositis petiolatis; laminis tenuibus ovatis 
abrupte acuminatis vel mucronatis, in sicco paullum revolutis, basi acutis et 
paulium infundibuliformibus ad marginem ciliis arcuatis ornatis; infiorescentia 
axlliare 1-pauciflora nutante, pedunculis saepe fasciculum fiorum sessilium 
abortivorum gerentibus, flore evoluto 1 longe pedicellate; calyce campanulato 
basi incrassato; sepalis crassis ad margines tenuioribus, triangularibus, glabris, 
basi connatis; corolla rotata; petalis membranaceis late ovatis breviter acum¬ 
inatis 7-nerviis extus glabris intus breviter pubescentibus; corona duplice, 
exteriore ad basin gynostegii adnata, segmentis anguste ovatis acutis gvno- 
stegium multo superantibus; segmentis interioris ad exteriorem adnatis lance- 
olatis subacuminatis gynostegium subaequantibus; filamentis basi dilatatis; 
antheris obverse triangularibus crista hyalina semicirculare ornata; stigmate 
umbonato. 

Small twining vine; stems slender, with 1 or 2 lines of pubescence running 
down from between the leaves at each node; internodes 2-3.5 cm. long; juice 
milky; leaves opposite; petioles 2.5-4 mm. long, glabrous; blades thin, dark 
above, much lighter beneath, ovate, 20-38 mm. long, 5-9 mm. wide, abruptly 
acuminate or apiculate, somewhat revolute in drying, acute and slightly 
funnel-form at base, the margins at the base fringed with a row of arched cilia; 
inflorescence axillary, 1-few-flowered,drooping; peduncles about 6 mm. long, 
slender, glabrous, pendent, often terminated by a small cluster of abortive 
flowers and only 1 developed flower; pedicels of developed flowers about 8 mm. 
long, glabrous, of abortive flowers obsolete; calyx campanulate, about 3.5 mm. 
in diameter, incrassate at base; sepals 5, thin at the margins, thick in the 
middle, triangular, united only at the base, about 1.5 mm. long and 1 mm. 
wide, glabrous; corolla rotate, about 1.4 cm. in diameter; petals 5, thin, 
broadly ovate, short-acuminate, thinner along the margins toward the apex, 
somewhat narrowed toward the base, about 5.6 mm. long and 3,2 mm. wide, 
7-nerved, glabrous without, short-pubescent within; exterior corona attached 
to the base of the gynostegium, its segments 5, alternate with the petals, 
narrowly ovate, greatly surpassing the gynostegium, acute, about 3.4 mm. 
long and 1.8 mm. wide; interior corona attached to the exterior but much 
smaller, its segments lanceolate, about 1.4 mm. long and 0.65 mm. wide, sub- 
acuminate,' barely equaling the gynostegium; filaments about 0.7 mm. long, 
about 1.3 mm. wide at base and 0.8 mm. wide at apex; anthers obversely tri¬ 
angular, about 0.8 mm, wide and long, surmounted by a semicircular hyaline 
crest which is about 0.5 mm, long and wide; pollinia about 0.65 mm., wide, its 
sacs .about' 0,4' ,m long, its corpuscula dark, about 0.25 long and 0.1 mm. 
wide; stigma umbonate.' 
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Dry slopes of the Savanna Hills, 4400 ft., 748 . It is apparently related 
to B . pallidum Dene., but the latter differs conspicuously in its glabrous 
stems, its leaves with rounded bases, its ciliate midrib, its very short pe¬ 
duncles, its pilose-ciliate corolla-lobes, and its short and obtuse exterior 
corona segments. 

Blepharodon HifchcocMi Gleason, sp. nov. Caule volubile fiexuoso 
laxe foliato glabro; foliis breviter petiolatis reflexis crassis ellipticis in mucro- 
nem abrupte angustatis basi subcordatis glabris; racemis axillaribus 5-8-floris 
pedicellis gracilibus; calycis lobis ovatis obtusis ciliatis margins scariosis; 
corollae lobis fere ad medium connatis triangularibus acutis extus glabris intus 
dense sericeis; coronae lobis basi connatis oblique cupuliformibus ad gyno- 
ecium adpressis, exterioris brevioribus acuminatis, interioris rotundatis; 
antheris quadratis apiculatis appendice hyalina semicirculare incurvata 
crista tis. 

Stem flexuous, twining, glabrous, the internodes exceeding the leaves; 
petioles glabrous, 3-4 mm. long; leaf-blades thick, nigrescent when dry, elliptic, 
3-4 cm. long, 13-18 mm. wide, slightly revolute, subcordate at base, abruptly 
narrowed into a rigid mucro 3 mm. long, the margin cartilaginous, midvein 
obscure, with a minute gland at its base, lateral veins evanescent, glabrous on 
both sides and rugose, at least when dried; inflorescences racemose, 2-4 cm. 
long, 5-8-flowered, from the upper axils, the slender pedicels 6-10 mm. long 
and glabrous; calyx somewhat glandular at base, 4 mm. in diameter, its lobes 
ovate, 1.6 mm. long, 1.2 mm. wide, obtuse, herbaceous in the center, scarious 
at the margin, finely ciliate; corolla rotate, 10 mm. in diameter, its lobes tri¬ 
angular, 3 mm. long and about as wide, acute, 5-nerved, glabrous without, 
densely sericeous within; corona attached to the gynoecium, its five lobes 
conic and hollow, each bearing an outer lanceolate lobe and an inner longer 
rounded lobe about equaling the anthers and appressed to them; anthers nearly 
square, LI mm. long, tipped with a hyaline, incurved, semicircular appendage 
0.5 mm. long; stigma pentagonal, umbonate in the center. 

Dry slopes of Savanna Hills, 4400 ft., 753; the name commemorates 
Mr., Chas. B. Hitchcock, geologist of the expedition. The plant resembles 
B. crassifolius Schitr., of high altitudes on Roraima, but has flowers of 
half the size. 

Ditassa duidae Gleason, sp. nov. Frutex volubilis, ramis pubescentibus; 
foliis numerosis confertis brevipetiolatis obovato-oblongis basi cuneatis apice 
rotundatis apiculatis margine recurvatis; umbellis axillaribus paucifloris sub- 
sessilibus; pedicellis brevibus; calycis lobis glabris ovatis; petalis ovato-lance- 
olatis; corona exteriore basi cyathiforme, lobis ovatis acuminatis margine 
valde incurvatis, interiore hyalina, lobis linearibus adscendentibus; antheris 
membrana semicirculare cristatis. , . . : , / ■" 
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Stems freely and diffusely branched, the branches long and slender, 
densely leafy, pubescent when young with short spreading hairs, tardily glab- 
rescent with age, the internodes seldom exceeding 1 cm.; petioles stout, 1 mm. 
long, sometimes subtended by fieshy circular glands; leaf-blades ascending, 
coriaceous, narrowly obovate-oblong, 10-16 mm. long, 3-5 mm. wide, broadly 
rounded or subtruncate above to an apiculate tip, strongly revolute, acute at 
base, glabrous throughout or sparsely pilose on the midvein beneath, the latter 
impressed above and elevated beneath, the lateral veins few and obscure jin- 
florescence of numerous axillary umbels, the peduncles 1 mm. long, the 
pedicels 3-5, 2-3 mm. long, very sparsely pilose; sepals ovate, 1.1 mm. long, 
connate for a third of their length, acute or acutish, glabrous, membranous at 
the margin; corolla campanulate, 3 mm. long, the glabrous, ovate-lanceolate, 
acute lobes connate for a third of their length; corona double, the outer 2 mm. 
long, the 5 lobes connate for about 0.5 mm. at base, ovate, acuminate, the 
lateral margins strongly incurved and overlapping, the inner of 5 linear, mem¬ 
branous, ascending lobes 0.7 mm. long attached to the base of the filaments; 
anthers 0.6 mm. long, deeply lobed at base, tipped with a hyaline semicircular 
incurved appendage slightly surpassing the stigma; pollinia pendent, nearly 
linear, 0.35 mm. long, the translator arms less than 0.1 mm. long, the corpus- 
culae 0.2 mm. long. 

Summit of Peak 7, 7100 ft., 601,648 (type), and 649 . It is stated to be a 
vine with small white flowers, but only a few stems show any present evi¬ 
dence of twining. It is related to D . retusa Mart. & Zucc., of the mountains 
of southern Brazil, which resembles ours in habit but has larger leaves on 
much longer petioles, glandular calyx and rounded sepals, and fleshy, 
incurved inner corona. 

Metastelma mirifolium Gleason & Moldenke, sp. nov. Caulibus 
superne dense breviterque albo-pubescentibus glsbrescentibus, internodis 
brevissimis; foliis confertis petiolatis; petiolis alte canaliculatis ad marginem 
albo-ciliatis, marginibus superne inflexis et connatis; laminis lineari-lance- 
olatis argute apiculatis, insigniter revolutis prope ad basin plus minus Infundi- 
buliformem, ubi marginibus inflexis et cum alis petioli contiguis, supra glabris 
subtus sparsissime pilosis; florlbus in axillis superioribus fasciculatis, pedun- 
culis brevissimis vel nullis; pedicellis bracteatis pubescentibus; sepalis ovato- 
ianceolatis ad tertiam partem connatis acutis sparsissime pilosis; corolla 
campanula ta ad medium tubulosa; petalis ovato-oblongis acutis extus glabris 
jntus in lineis 2 mtramarginalibus pilosis; corona simplice ad basin corollae 
adnata, segmentis triangulari-lanceolatis acutis; filamentis basi angustis 
superne latis; antheris quadratis appendiculo inflexo hyalino ornatis. 

1 Stems strict, 30-60 cm. tall, densely and shortly white-pubescent above, 
becoming glabrate below; internodes 0.5-2.5 cm, long; leaves numerous, 
cfcowded, 'pefiolate,; petioles 1.5-3 mm. long, deeply canaliculate, the margins 
fringed with a row of short whitish cilia, infolded and uniting above, causing 
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the petiole to appear to have a double median row of hairs; blades linear or 
linear-lanceolate, sharply apiculate, strongly revolute almost to the base, which 
is more or less funnel-form, being indexed and contiguous with the infolded 
wings of the petiole, 10-24 mm. long, 2-4 mm. wide, glabrous above and es¬ 
sentially so beneath except for a few whitish cilia sometimes extending up the 
two margins at the base and some occasional scattered hairs on the midrib; 
flowers fascicled in the extreme upper axils, “whitish in bud”; peduncles ob¬ 
solete or to 0.5 mm. long; pedicels slender, about 2.3 mm. long, pubescent; 
bractlets arranged in a whorl at the base of the fascicle, subulate, about 1.3 
mm. long or longer, acute or acuminate; sepals 2.5 mm. long from the base, 
connate for about 0.7 mm. their length, the free portion ovate-lanceolate, 
about 1.8 mm. long and 0.8 mm. wide, acute, very sparsely pilosulose, egland- 
ular; corolla campanulate, about 3.2 mm. long; petals ovate-oblong, connate 
to the middle, acute, glabrous -without, densely pilose within on 2 thickened 
intramarginal lines, the margin being glabrous to the very base; corona simple, 
attached to the base of the corolla, its segments triangular-lanceolate, about 
1.1 mm. long and 0.5 mm. wide, acute, slightly re volute, glabrous; filaments 
about 0.3 mm. long, about 0.32 mm. wide and 0.28 thick at the base, about 0.7 
mm. wide and 0.28 mm. thick at the apex, about 1.5 mm. thick at the middle; 
anthers trapezoidal, about 0,85 mm. long and wide at the base and 0.5 wide at 
the apex, surmounted by a hyaline incurved appendage about 0.5 mm. long; 
pollinia about 0.3 mm. long; follicles slender, 2 cm. long or longer, stalked, 
pubescent, the stalk with a whorl of bractlets at its base and apex. 

Ridge crest, Savanna Hills, 4400 ft., 767. This species is apparently 
related to M. sirictum Gleason & Moldenke, but the latter differs very 
markedly in its much sparser leaves which are pubescent above, much 
more uniform in width, truncate at base, and totally without the peculiar 
Infundibular basal margins and channeled petiole which so prominently 
characterize this species. It likewise differs in its double corona-lobes and 
its sessile unappendaged anthers. 

C ONV OLVULA CE AE 
Lowland species 

Jacquemontia gtjyanensis (Aubl.) Meissn. In forest, Santa Isabel on 
the Rio Negro, northern Brazil, 95; a common species throughout .the 
lowlands of northern South America. 

Puevostea eeeruginea Choisy. River banks and flood sands at 
Muyrapenima on the Rio Negro, northern Brazil, 60; at Manaos, 23; 
known only from the Rio Negro and the upper Amazon. 

cuscutaceae 

A sterile, unidentifiable species of Cuscuia was collected on dry parts 
of the Grand,Savanna at Esmeralda, 314 . 
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VERBENACEAE 1 
Lowland species 

Aegiphila Surfaceana Moldenke, sp. nov. Frutex; hornotinis crassius- 
culis densissime puberulentibus velpubescentibus; foliis ternatis vel decussato- 
oppositis petiolatis; petiolis dense puberulentibus vel pubescentibus; laminis 
late oblongis vel interdum obovato-ellipticis plerumque in siccitate conspicue 
undatis, ad apicem abruptissime in cuspem angustatis, integris, ad basin acutis 
vel acuminatis, supra pubescentibus vel dense puberulentibus, subtus densis- 
sime pubescentibus; infiorescentiis axillaribus terminalibusque; cymis multi- 
fioris densis longe pedunculatis; paniculis terminalibus pyramidatis bracteatis; 
bracteis magnis et foliaceis aliquantum conspicuis et longe persistentibus in 
forma variabilissimis saepe inaequaliter geminatis; bracteolis linearibus pubes¬ 
centibus ; fioribus pedicellatis; pedunculis pedicellisque gracilibus dense puber¬ 
ulentibus vel pubescentibus; calyce cupuliforme dense pubescente, limbo sub- 
truncato vel breviter apiculato; corolla infundibuliforme, tubo cylindrico 
glabrato vel ieviter piloso, limbo 4-partito, lobis ovatis rotundatis; staminibus 
4 inclusis vel longe exsertis; filamentis glabris; pistillo longe exserto vel brevi- 
ore; stylo capillare glahro: stigmate bifido; ovario oblongo 4-lobato 4-loculare 
glabro. 

Brandilets stout and elongate, conspicuously tetragonal or subterete, 
brown, very slightly flattened and ampliate at the nodes, very densely puber- 
ulent or pubescent; leaf-scars rather large and prominent; internodes elongate, 
5*5-11 cm. long; leaves ternate (or decussate-opposite), petiolate; petioles 
rather slender, ampliate at the base, densely puberulent or pubescent; blades 
membranous, dark green above, light beneath, usually conspicuously undate 
in drying, broadly oblong, sometimes somewhat obovate-elliptic, 12-18 cm. 
long, 5-9.5 cm. wide, very abruptly narrowed at apex into a cusp about 8 mm. 
long or less, entire, acute or acuminate at base, pubescent above or becoming 
merely densely puberulent, very densely pubescent beneath; midrib often 
stout, very prominent and very densely brownish-pubescent beneath; second¬ 
aries slender, 5-8 pairs, ascending, very prominent and densely brown-pubes¬ 
cent beneath; inflorescence axillary and terminal; cymes axillary, many- 
flowered, dense, 5-10 cm. long, 4-6 cm. wide, solitary, opposite, long-pedun¬ 
culate, bracteolate, in female-predominant plants irregularly brachiate with 
its branches more or less at right angles to the peduncle, in male-predominant 
plants beautifully dichotomously branched throughout, the uppermost gradu¬ 
ally merging into the terminal panicle; panicle terminal, composed of several 
pairs of axillary cymes and one terminal one, to 15 cm,, long and 6 cm. wide, 
pyramidal, bracteate; bracts large and foliaceous, usually quite conspicuous 
and persistent, similar to the leaves but smaller, to 6 cm. long and 3.5 cm. 
wide, very variable in size and shape, often unequally paired; bractlets linear, 

1 AegiphUaby H. N. Moldenke. 
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to 6 mm. long, pubescent; prophylla setaceous, 1,5-2 mm, long; flowers pedi¬ 
cellate; peduncles slender, 2.5-5.5 cm, long, densely puberulent or pubescent; 
pedicels slender, 4-5 mm. long, puberulent or pubescent; calyx cupuliform, 
about 2 mm. long and wide, densely pubescent without, glabrous within, its 
rim sub truncate or shortly apiculate; corolla infundibular, its tube cylindrical, 
about 5,2 mm. long, glabrate or sparsely pilose, its limb 4-parted, its lobes 
ovate, about 3.6 mm. long and 1.8 mm. wide, rounded; stamens 4, inserted 
about 1.8 mm. below the mouth of the corolla-tube, included in female, long- 
exserted in male; filaments filiform, 0.2-5.7 mm. long, glabrous; anthers ob¬ 
long, about 0,7 mm. long and 0.5 mm. wide; pistil long-exserted in female, 
much shorter in male; style capillary, to 9.8 mm. long, glabrous; stigma bifid, 
Its branches about 5.2 mm. long; ovary oblong, dark, about 1 mm. long and 
wide, 4-lobed at apex, 4-celled. glabrous; fruit not seen. 

San Carlos, Rio Negro, northern Brazil, 162 (type). The type Is male- 
predominant and is marked by being puberulent throughout, its leaves 
ternate, and its inflorescence conspicuously dichotomous throughout. This 
species, named in grateful appreciation for Dr. Harvey Adam Surface, 
distinguished naturalist, scientist, and educator, has likewise been col¬ 
lected in the State of Para by Dahlgren and Sella (no. 173) and Huber 
(no. 2022 and 3296), and in British Guiana by Schomburgk (no. 981). 
These other specimens are female-predominant, densely pubescent 
throughout, and have the inflorescence irregularly brachiate. More de¬ 
tailed discussion will be found in my forthcoming monograph of this genus. 

Amasonxa punicea Vahl. In forest at Santa Isabel, on the Rio Negro, 
northern Brazil, 81, 88; a small upright shrub in the forest at Foothills 
Camp near Esmeralda, 750 ft., 393. The species is distributed throughout 
the lowlands of northern South America. 

Clerqdendron Thgmpsonae Balf. At Piedra Alta, on the Rio Negro, 
northern Brazil, 149; an African species now widely cultivated throughout 
tropical America for its handsome flowers. 

Lippia geminata HBK. At Yucabi, on the Rio Negro, northern 
Brazil, 130; widely distributed through tropical America. 

Species of Mount Duida 

Amasonia obovata Gleason, sp. nov. Caule tenuiter anguloso breviter 
patenti-pubescente; petiolis brevibus canescentibus; foliis magnis membran- 
aceis oblanceolatis subintegris acutis ex medio ad basin longe cuneatis supra 
et subtus ad venas minutlssime puberulentibus; infloreseentia elongata erecta 
pubescente; bracteis subsessilibus late obovatls apice rotundatis irregulariter 
serrulatis utrinque puberulis; pedicellis brevibus pubescentibus; caiyce late 
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campanulato tenuiter pubescente ad medium gamosepalo, lobis triangularibus 
e basi lata sensim acuminatis; bacca nigra. 

Apparently erect and shrubby, the stem obscurely and irregularly but 
sharply angled, thinly pubescent with short spreading hairs; leaves crowded 
below the inflorescence; petiole 1 cm. long, thinly canescent; blades thin and 
membranous, bright green, oblong-oblanceolate, as much as 36 cm. long by 
10 cm. wide, acute, cuneate from the middle to the base, essentially glabrous, 
but the upper surface and the veins beneath very minutely puberulent, second¬ 
ary veins arenately ascending, with the midvein and larger veinlets prominul- 
ous on both sides; inflorescence straight, erect, 25 cm. long, more densely pubes¬ 
cent than the stem, bearing numerous 1-3-flowered lateral cymes; bracts 
subsessile, broadly obovate, 3-1 cm. long, 20-8 mm. wide, broadly rounded 
above, cuneate at base, puberulent on both sides; pedicels about 6 mm. long, 
densely pubescent; calyx broadly campanulate, 8 mm. long, thinly puberulent, 
its lobes triangular from sharp acute sinuses, 5 mm. long, 2 mm. wide at base, 
acuminate to a subulate tip; corollas fallen; fruiting calyx considerably ex¬ 
panded, its lobes 6 mm. wide at base; fruit globose, black. 

At Agiiita, 3100 ft., 902. A. obomia is distinguished at once from the 
other species of the genus by its broadly obovate bracts. In leaf-shape and 
general habit it closely resembles A. punicea Vahl of the Amazonian low¬ 
lands. 


(Concluded in the November Issue) 
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Botanical results of the Tyler-Bnida Expedition 
H. A. Gleason 

{Continued from the October issue) 

LABIATAE 1 
Lowland species 

Hyptis atrortjbens Poit. In second growth, Santa Isabel, northern 
Brazil, 84; throughout the American tropics from Mexico and the West 
Indies to Peru and Brazil. 

Hyptis Parkeri Benth. East swamp at Esmeralda, 255; also known 
from British Guiana and Amazonian Brazil. 

Hyptis Parkeri Benth., var. verbenaefolia (Mart.) Epling, comb. nov. 
(.Hyptis verbenaefolia Mart. FI. Bras. 8 1 : 110. 1858.) 

River banks and flood sands, Muyrapenima, northern Brazil, 74; 
British Guiana and Brazil. 

Hyptis recurvata Poit. In second growth, Santa Isabel, northern 
Brazil, 1060; throughout the American tropics from Mexico and the West 
Indies to Bolivia and Brazil. 

Marsypianthes Ghamaedrys Briq. In second growth, Santa Isabel, 
northern Brazil, 92; widely distributed throughout tropical America from 
Mexico and the West Indies to Bolivia and Paraguay. 

solanaceae 2 
Lowland species 

Solanum umbellatum Mill. In forest at Santa Isabel, northern Brazil, 
no. 87.1 have seen no other specimens from South America, but its occur¬ 
rence there is not surprising. I can not separate it from Central American 
plants of the same spedes. 

Species of Mount Duida 

Cestrum tenuiflorum HBK«, var. glabrescens Morton, var. nov. 
Arbuscula, ramis ramulisque teretibus glabris; folds brevipetiolatis ellipticis 
utrinque'acutis, glabris, yenis lateralibus circa 5; inflorescentia axillare spicata, 
folds fulcrantibus deciduis quarn folds minoribus; fioribus sessilibus; calyce 

1 By Carl Epling. 

2 By Conrad V. Morton. 

[The Bulletin for October (58: 405-464) was issueb 22 December 1.93 1J 
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dentate corlaceo glabro ciliolato; corollae tubo gracile utrlnque glabro superne 
ampliato lobis subulatis intus tomentulosis marginibus incurvatis; filamentis 
glabris edentatis; antheris parvis; ovario glabro stipitato; baccis subglobosis 
papillosis; seminibus 3-angulatis. 

A small tree, the branches and branchlets terete, glabrous; leaves petio- 
late (petiole 1-2 cm. long, glabrous), 6 by 2.5 cm. to 13 by 6 cm., acute at both 
ends, green and glabrous on both sides, secondary veins about 5; inflorescence 
of short axillary spikes, the subtending leaves reduced in size, deciduous in 
age; rachis glabrous or very minutely reddish-puberulent; pedicels obsolete; 
calyx 2 mm. long, shallowly 5-dentate, coriaceous, glabrous, ciliolate, in fruit 
shallowly and irregularly lobate, subtending about one fourth of the berry; 
corolla-tube white (Tate), 20 mm. long, 1 mm. wide at base, gradually wider 
above (2 mm. at throat), glabrous within and without, lobes 5, subulate, 3 mm. 
long, tomentulose within, the margins incurved; stamens 5; filaments glabrous, 
without teeth or appendages, adnate to the corolla-tube for 15 mm., the free 
portion 2-3 mm. long; anthers small, less than 0.5 mm. long; style slender, 17 
mm. long, glabrous; stigma flattened; fruit subglobose, green (Tate), 6 mm. in 
diameter, papillose; seeds 3-angled, 3 mm. long. 

At Agtiita, 3100 ft., 885 . The typical form of the species, which is also 
from Mount Duida, is a shrub with the leaves tomentulose on the veins 
beneath, filaments slightly pilose at base, and stigma subcapitate. Schultz 
has reduced it to varietal rank under C. latifolium , but almost certainly 
incorrectly so. 

Solantjm sp. A species of the section Leiodendron , with lanceolate, 
long-acuminate leaves and green berries, w r as collected at Agtiita, 4000 ft., 
920 . It is not identifiable without flowers. 

SCROPHULARIACEAE 1 
Lowland species 

Naxadothkex reelexa (Benth.) Pennell. In the East Swamp at 
Esmeralda, 252; also known from northern and central Brazil. 

Buchnera palustrxs (Aubl.) Spreng. Unflooded grassy swamps at 
Esmeralda, 175; chiefly on savannas, from the Guianas to Bolivia. 

GESNERIACEAE 
Species of Mount Duida 

Episcia cordata Gleason, sp. nov. Caulibus subrepentibus parce pube's- 
centibus; petiolis elongatis crassis densiuscule pilis articulatis pubescentibus; 
damihisi Pblongo-eHipticis- obtusis vel subrotundatis crenatis basi cordatis 

,/■* ByFraads'W. Fennell. 
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utrlnque pubescentibus; paniculis confertifloris dense pubescexitibixs; sepalis 
distinctis oblongo-lanceoiatis 3-nerviis intus basi villosis extus infeme hirsutls 
superne subglabris, antico deflexo quam posticis 4 erectis angustiore; corolla 
pubescente tubulosa basi calcarata, calcare rotundato, tubo superne dilatato, 
limbo patulo lobis integris rotundatis; staminibus ad basin corollae insertis, 
filamentis elongatis curvatis, antheris in juga 2 approximate, thecis ovatis 
apice confluentibus; disco triangulare dorsale; ovario villose libero. 

Stems herbaceous and spreading, apparently pubescent chiefly near the 
nodes; petioles stout, at maturity as much as 8.5 cm. long, freely pubescent, 
especially on the dorsal side, with crooked jointed hairs 1-1.5 mm. long; blades 
firm, dark green, oblong-elliptic, as much as 13 cm. long by 5.5 cm. wide, ob¬ 
tuse or subrotund at summit, conspicuously crenate and ciliate with hairs like 
those of the petioles, cordate at base, scabrously pubescent above, the crooked 
hairs tending to be aggregated in the center of the vein-areoles, sparsely pubes¬ 
cent on the veins beneath; veins obscure above, plane but conspicuously retic¬ 
ulate beneath, the laterals 10-15 mm. apart and arcuately ascending; in¬ 
florescence a short, crowded but few-flowered, terminal or sub terminal panicle, 
sessile or nearly so; pedicels short, densely hirsute with hairs like those of the 
petiole; sepals 5, separate to the base, lance-oblong, 3-nerved, reticulately 
veined, sparsely villous within near the base, densely hirsute without in the 
basal half with spreading hairs 1.5 mm. long, the distal half nearly glabrous, 
the posterior 4 erect, 9 mm. long, nearly 3 mm. wide, with about 2 teeth on 
each side near the apex, the anterior one strongly defiexed behind the corolla- 
spur, 7.5 mm. long, nearly 2 mm. wide, sharply dentate near the apex; corolla 
tubular, 6 cm. long; basal spur anterior, rounded, 4 mm. in diameter and 
length, villous; tube 3.2 mm. in diameter at base, gradually dilated upward 
and 8 mm. in diameter at the throat, villous throughout;limb spreading, about 
2 cm. wide, its lobes broadly rounded, entire, delicately and remotely reticu¬ 
late; stamens 4, attached just above the base of the corolla; filaments 1 mm, 
wide at the flat base, adnate to the corolla for 2 mm., the free portion 23 or 27 
mm. long, outwardly curved above the middle and then inwardly curved, 
bringing the anthers together in 2 pairs; anthers 2-celled, broad, the thecae 
divergent at base, confluent at the apex; disk fleshy, truncate-triangular, 1.7 
mm. long, on the dorsal side of the ovary; ovary wholly superior, ovoid, flat¬ 
tened laterally, 3.5 mm. long, densely villous with ascending hairs 1-1.5 mm. 
long; style filiform, 21 mm. long, minutely sericeous; stigma somewhat cyathi- 
form, nearly 2 mm. in diameter (Pl. 35, fig. 2). 

■ Waterfall'at Agiiita, 3100 ft., 878; spreading over rocks, the leaves 
variegated, the flowers mauve. Its nearest relative appears to be E. Mrsutu 
Benth. ■ ,■ ' - 

Episcia cuneata Gleason, sp. nov. Caulibus diffusis prostratis forsan repen ti- 
bus; petiolis elongatis parce pubescentibus; laminis membranaeeis oblongo- 
lanceoiatis acuminatis argute serratis et minute ciliatis basi longe cuneatis et 
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ad petioiixxn decurrentibus subtus ad venam mediam parce pilosis ceterum gla- 
bris, venis supra planis subtus leviter elevatis, lateralibus arcuatim adscen- 
dentibus; paniculis basalibus longipedunculatis, pedicellis gracilibus; sepalis 
suberectis lanceolatis acuminatis glabris; corolla tubulosa parva glabra basi 
saccata, limbi patuli lobis ovato-oblongis rotuxidatis; filamentis inclusis su- 
perne curvatis; antheris ovatis in juga conxxiventibus; disco carnoso dorsale; 
ovario glabro ellipsoideo, stylo crasso curvato, stigmate obliquo. 

Stems spreading and possibly creeping, the leaves crowded at the end; 
petioles elongate, as much as 10 cm. long and always nearly equaling the 
blades, thinly pubescent with jointed hairs, glabrescent with age; blades 
thin, dark green, oblong-lanceolate, as much as 18 cm. long by 4 cm. wide, 
long-acuminate, sharply and deeply serrate, minutely dilate, long-cuneate 
at base and more or less decurrent on the petiole, minutely and sparsely ap- 
pressed-pilose on the midvein beneath, otherwise glabrous; veins plane and 
obscure above, lightly elevated beneath, the laterals about 1 cm. apart, curved- 
ascending; panicles numerous, on nearly glabrous, slender peduncles 5-10 
cm. long, becoming thinly pilose in the branches; pedicels very slender, 10-15 
mm. long; sepals thin and herbaceous, erect or somewhat spreading, lance¬ 
olate, 4 mm. long, 1 mm. wide, long-acuminate, somewhat recurved at the tip 
w T here they are slightly carinate, glabrous; corolla 10 mm. long over all, 
glabrous, merely saccate at base, where it is 2.7 mm. in diameter, the tube 
slender, not expanded upward, the limb 7 mm. wide, the lobes broadly ovate- 
oblong, 3 mm. long; stamens 4, included; filaments adnate to the corolla for 
1.5 mm; curved above into a half-circle, bringing the ovate anthers together in 
pairs; disk a thick and fleshy, Ungulate, brown gland on the dorsal side of the 
ovary, 1.2 mm. long, and 4 nearly terete, separate glands 0.6 mm. long, on the 
ventral side. 

Waterfall at Agiixta, 3100 ft., 879, described by the collector as a 
spreading herb with smooth green leaves and white flowers. I know of no 
named species of Episcia with which ours may be compared. Its leaf-form 
is similar to that of Schomburgk 3379, from British Guiana, with hairy 
leaves, and Alison 372 , from the same country, with hairy leaves decurrent 
to the base of the petiole. 

LENTXBULARIACEAE 1 
Lowland species 

Arabella BiMBRiATA (HBK.) Barnh. East Swamp, Esmeralda, 270; 
widely distributed from Florida to eastern Central America and Paraguay. 

Calpidisca amethystma (St.-Hil. & Girard) Barnh.,' comb.' nov. Utri- 
cularia amethystine, St.-Hil. & Girard, Ann. Sci. Hat. Bot. II. 11:162.1839. 

1 By John Headley Barnhart. ' y . 
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East Swamp, Esmeralda, 269; Lesser Antilles and Venezuela to Uru¬ 
guay. 

Caipidisea Mspida (Lam.) Barnh., comb. nov. Utricularia hispida Lam. 
Tab. Encyc. 1: 50. 1791. 

East swamp, Esmeralda, 267; Trinidad to Venezuela and Brazil. 

Setiscapella pusilla (Vahl) Barnh. East Swamp, Esmeralda, 271; 
West Indies and Mexico to Colombia and Paraguay. 

Species of Mount Duida 

Genlisea rqraxmensxs N. E. Brown. Slopes of Ridge 25, 5500-6000 
ft., 442; Central Camp, 4800 ft., 1020; otherwise known only from the 
summit of Mount Roraima. 

Orchyllium alpinum (Jacq.) Barnh. Valley Head, 5000 ft., 699; on 
mountain summits, Lesser Antilles to Venezuela. 

Orchyllium Schimperi (Schenk) Barnh., comb. nov. Utricularia Schim- 
peri Schenk, Jahrb. Wiss. Bot. 18: 230. 1887. 

Savanna Hills, 4400 ft., 826; epiphytic; from the Lesser Antilles 
through northern South America to Central America. 

Orchyllium Campbellxanum (Oliver) Gleason. Slopes of Ridge 25, 
5500-6000 ft., 432; Peak 7, 6900 ft., 673; epiphytic on mossy tree-trunks; 
otherwise known only from the upper slopes of Mount Roraima. 

Orchyllium Humboldtii (Schomb.) Barnh., comb. nov. Utricularia 
Eumboldtii Schomb. Verh. Beford. Gartenb. Preuss. 15:141.1840. 

Crest of Ridge 25, 6300 ft., 408; summit of Peak 7, 7100 ft., 637; with¬ 
out locality, 1011; Ridge 16, 1012; all growing in leaf-bases of broxneliads 
except 1011 , which grew in the soil; otherwise known only from the vicin¬ 
ity of Mount Roraima and its slopes. 

Caipidisea modesta (A. DC.) Barnh., comb. nov. Utricularia modesta 
A. DC. Prodr. 8: 17. 1844. 

Ridge 24, 5600 ft., 477; Central Camp, 4800 ft.,, 549; Colombia and 
Venezuela to Bolivia. 

Setiscapella subulata (L.) Barnh. Central Camp, 4800 it. 9 547; 
widely distributed in eastern North America, the,West Indies, and 
northern and eastern South America. 

ACANTHACEAE 1 
Lowland species 

Mendoncia Sprucei Lindau. New growth in burned forest at Middle 
Camp, Esmeralda, 342; also ; in northwestern Brazil. : 

1 By E. C. Leonard. ■' ■: v 
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RTJBIACEAE 1 
Lowland species 

Ladenbergia Lambertiana (Mart.) Klotzsch. Rocky top of Esmer¬ 
alda Ridge, 206. A small tree, occurring in the upper Amazonian region of 
Brazil, and in southern Venezuela. 

Remijia hispid a Spruce. Rocky top of Esmeralda Ridge, 214; among 
bushes at base of Esmeralda Ridge, 277. A shrub; known only from this 
locality, the type having been collected here by Spruce. 

Sipanea glqmerata HBK. In second growth, Santa Isabel, Rio Negro, 
98. Venezuela and northern Brazil; an erect herb, sometimes woody at the 
base with densely clustered, yellow flowers about 2 cm. long; fruit capsu¬ 
lar. 

Sabicea amazonensis Wernham. Yucabi, on the Rio Negro, 128 . Oc¬ 
curring in northern Brazil and southern Venezuela. A stout woody vine, 
the leaves densely felted beneath. 

Alxbertia bertierieglxa Sebum. River banks and flood sands, Muy- 
rapenima, 67. The type material of this shrub was collected at Manaos, 
Brazil. 

Retiniphyllum Schomburgkix (Benth.) Muell.-Arg. Tree Savanna, 
Esmeralda, 321. Also in British Guiana, Surinam, and Brazil. The species 
is reported from Roraima, but the altitude at which it occurs there is not 
recorded. Tate describes the plant as a shrub with white flowers and trans¬ 
lucent red fruit. 

Ixora duidae Standi, Field Mus. Pub. Bot. 7:412.1931. A tree, glabrous 
throughout, the branchlets slender, olivaceous, somewhat compressed, the 
internodes elongate; stipules erect, subpersistent, lance-linear, striate; leaves 
thick-membranaceous, short-petioled, the blades oblong or elliptic-oblong, 
acuminate, acute at the base; inflorescences axillary, cymose-paniculate, very 
lax, many-flowered, the very slender peduncles 5—11 cm. long; flowers ses¬ 
sile or on pedicels 2 mm. long or less; calyx obtusely dentate; corolla small, 
hypocrateriform, the lobes broadly oblong, obtuse, less than half as long as the 
tube. 

Hillside at Foothills Camp, 750 ft., 392. The leaves suggest those of the 
Brazilian Ixora membranacea Muell.-Arg., but that has a quite different, 
terminal inflorescence. Very few species of Ixora with axillary inflorescence' 

■, ■ 1 Baul C. Standley. The Duida collections contain two genera and twenty-two 
species' considered to be new to science. In order to avoid delay in the printing, of bis 
etapeS'On'the Rubiaeeae of Venezuela, Mr. Standley has published these new genera 
ffed .elsewhere auxd only abbreviated descrfpflons are^'givenhefe.: 
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are .known, and this plant does not seem to be closely related to any of the 
American ones. 

Faramea an gus tie glia Benth. & Hook. A shrub in forest, San Ga¬ 
briel, Rio Negro, 136. The species is known only from this general region 
of northern Brazil. 

Cephaelis barcellana (Muell.-Arg.) Standi. Middle Camp, Esmer¬ 
alda, 371; Santa Isabel, on the Rio Negro, in forest, 89. Also in the Ama¬ 
zon Valley of Brazil and Pern, and occurring on Mount Duida. A shrub 
with large red bracts, dense heads of small yellow flowers, and blue fruits. 
This species is closefy related to C. tomentosa (Aubl.) Vahl. In that the 
pubescence of the leaves consists of widely spreading hairs, while in C. bar¬ 
cellana the hairs along the costa and veins are rather closely appressed. 

Geophila herbacea (Jacq.) Schum. Foothills Camp, 750 ft., 395. A 
slender creeping herb with long-petioled heart-shaped leaves; flowers small 
and white; fruits red, juicy, usually black at maturity. The plant is gen¬ 
erally distributed in the lowlands of tropical America, often as a weed in 
cultivated ground, especially in banana plantations. 

Geophila trichggyne (Muell.-Arg.) Standi. Middle Camp, Esmer¬ 
alda, 1006. A slender creeping herb with long-petioled heart-shaped acute 
leaves, the small flowers in stalked headlike inflorescences. Ranging widely 
in the Amazon Valley of Brazil and Peru. 

Psychotria patens Sw. Caxoeira San Sebastian, Rio Casiquiare, 150. 
A slender shrub with narrow thyrsiform inflorescence, one of the widely 
distributed species of tropical America. 

Psychotria involucrata Sw. Middle Camp, Esmeralda, 374 . One of 
the widely distributed species of tropical America. A shrub with purplish 
black fruits. 

Psychotria racemosa (Aubl.) Willd. In forest at Foothills Camp, Es¬ 
meralda, 750 ft., 396; San Gabriel, on the Rio Negro, 139 . A shrub with 
black fruit. From most of the species of Psychotria this is easily distin¬ 
guishable by its normally 5-celIed fruit, that of other species being 2-car- 
pellate. The species is one of those most widely distributed'in the American 
tropics. 

Psychotria rhodothamna Standi. Middle Camp, Esmeralda, 948 y 
955. Occurring also in the Amazon Valley of Peru. A shrub or small' tree' 
with white flowers.' 

Psychotria santaremica Muell.-Arg. Middle Camp, Esmeralda, 373 . 
Widely dispersed in the Amazon Valle}^ of Brazil and Peru and in Co¬ 
lombia. A shrub with white fruits. 
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Psychgtria bracteata DC. Caxoeira San Sebastian, Rio Casiquiare, 
151. Ranging through French and British Guiana, and in northern Brazil. 
A shrub, the inflorescence with numerous linear bracts. 

Psychotrly rhodoleuca Muell.-Arg. In forest, Santa Isabel, Rio Ne¬ 
gro, 94. A shrub, very similar to the last preceding species. The type was 
collected at San Carlos on the Rio Negro. 

Psychgtria ltjpulina Benth. Left bank of the Rio Casiquiare at 
Quemapure, 167. The species ranges from the Guianas to Brazil, Bolivia, 
and Colombia. It is a shrub with small inflorescences subtended by broad 
bracts. 

Palicourea longielora DC. Santa Isabel, Rio Negro, 985. Appar¬ 
ently a slender shrub. Known also from the Guianas. 

Palicourea triphylla DC. Middle Camp, Esmeralda, 956; Santa 
Isabel, Rio Negro, 85. Ranging from Bolivia to the Guianas, Trinidad, and 
Central America. A shrub with temate leaves, the flowers in narrow thyr- 
soid panicles; peduncles orange; corolla yellow. 

Pa game a coriacea Benth. Rocky top of Esmeralda Ridge, 196; Foot¬ 
hills Savanna at Esmeralda, 943. The species is known only from Esmer¬ 
alda. 

Perama galioides Poir. Grand Savanna, Esmeralda, 290; East 
swamp, Esmeralda, 266; in open savanna, Esmeralda, 180. A low slender 
herb with narrow leaves and short headlike flower spikes; flowers yellow. 
The species is known only from southern Venezuela and northern Brazil. 

Diodia hyssopefolia (Willd.) Cham. & Schlecht. Yucabi, Rio Negro, 
976. A weedy species, widely distributed in Brazil, the Guianas, and 
Colombia. 

Borreria alata (Aubl.) DC. Muyrapenixna, Rio Negro, on river 
banks and flood sands, 54. Occurring in the Guianas and northern Brazil. 

Borreria latifolia (Aubl.) Schum. Santa Isabel, Rio Negro, in sandy 
soil in open ground, 78. Widely distributed in tropical America; a common 
weed in many regions. 

An unidentified sterile specimen from woods at Foothills Camp, 385, 
is probably a species of Anisomeris. 

Species of Mount Duida 

' Remijia tenxjielora Benth. At Agiiita, 3100 ft., 930 . A, small tree. 
/Occurring also in British Guiana and along the Rio Negro in Brazil. Al¬ 
though the Mount Duida specimen is noteworthy for its large and many- 
- flowered inflorescences, and lor the large leaves with almost perpendicular 
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veins, probably it is no more titan a form of R. temdflora , and I see no easy 
means of distinguishing it specifically. 

Remijia laevifolia Standi., op. cit. 359. A large shrub, the young branches 
stout,glabrous, the internodes 1-1.5 cm. long; stipules caducous,about 2.5 cm. 
long, acute, sparsely strigose; leaves coriaceous, very shortly petioled, the blades 
oblong or narrowly elliptic-oblong, acuminate, at the base acute, glabrous; 
inflorescences axillary, cymose-corymbose, long-peduncled, very dense and 
many-flowered; flowers sessile; calyx 5-lobate to below the middle, the seg¬ 
ments narrowly lance-triangular, long-acuminate, capsule elliptic-oblong, 7-10 
mm. long, rather densely appressed-pilosulous. 

Dry ridge-tops, Savanna Hills, 4400 ft., 802. The plant represented by 
the type specimen evidently is closely related to R. temdflora Benth., but 
it seems to be fairly distinct, although ampler material may show that it 
can not be maintained as a separate species. R. temdflora , according to type 
and other material, differs in having much longer petioles, less strongly 
coriaceous leaves, a much laxer inflorescence, and more slender capsules. 

Ladenbergia lucens Stand!., op. cit. 362. A straggling tree, completely 
glabrous except possibly on the corollas (corollas not seen); stipules caducous, 
lance-oblong, acuminate; leaves petiolate, thick-coriaceous, the blades oblong- 
elliptic to elliptic-ovate, slightly narrowed toward the rounded or very obtuse 
apex, at the base broadly rounded, bright green and very lustrous on the upper 
surface, beneath much paler; inflorescence terminal, laxly cymose-paniculate, 
few-flowered, on a stout peduncle 2-4 cm. long, the flowers chiefly on short 
stout pedicels; calyx deeply 5-fid, the segments triangular, acuminate. 

Bank of a stream at Central Camp, 4800 ft., 558. The material upon 
which this description is based is incomplete and far from satisfactory for 
study, but it seems to represent a species unlike any illustrated in the large 
series of the genus found in the herbarium of the Field Museum. Since' it is 
improbable that the plant will be re-collected soon, it is perhaps best to 
give it a name, although the writer realizes that already too many species 
have been proposed in Ladenbergia. 

Hillia parasitica Jacq. Desfiladero, 6000 ft., 710. A straggling bush 
with slender branches and thick leaves; flowers white, with a long slender 
tube. Widely distributed in tropical America. The plant usually is epiphy¬ 
tic, and the branches sometimes are more or less scandent. 

Chalepophylium Tatei Stand!., op. cit . 379* A shrub, the branches 
stout, the older ones covered by the persistent' stipules; 1 stipules connate 
halfway to the base, densely whitish-strigose; leaves almost sessile, the 
blades thick-coriaceous, elliptic-oblong, 12-27 mm. long, acute, glabrous; 
flowers axillary, solitary, on short pedicels as mubb : as4 mm.long; hypantMim 
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densely white-Mspidulous; calyx-lobes lance-linear, subequal, erect, sparsely 
hispidulous; corolla-tube 6.5-11 cm. long, its lobes 1.5-3 cm. long. 

Summit of Peak 7, 7100 ft., 623 (type); slopes of Ridge 25, 5500-6000 
ft., 427 ; without data, 1016. Of the genus Chalepophyllum two species have 
been published heretofore, the type, C. guyanense Hook. £., described from 
some uncertain locality of British Guiana, and C . speciosum M. E. Brown, 
obtained on Mount Roraima at an elevation of 2680 m. The original illus¬ 
tration of the type shows a plant with comparatively small flowers, and al¬ 
together different in general appearance from C. Tatei. The latter, how¬ 
ever, is evidently closely related to C, speciosum , that species differing from 
C. Tatei in its more or less obovate, obtuse leaves and glabrous stipules. 
There is no doubt that C. Tatei is congeneric with C. speciosum , but there 
is considerable doubt in the writer’s mind regarding their relationship with 
C. guyanense. Their status can not be resolved, however, without access to 
material of C. guyanense , and perhaps to better material than is afforded by 
the type specimen. 

Chalepophyllum latifolium Standi., op. cii. 379. A shrub, with densely 
leafy branchlets and glabrous internodes; stipules connate into a glabrous 
sheath 2—2.5 mm. long, the free portion triangular-subulate, densely white- 
hispidulous near the base; leaves sessile, thick-coriaceous, oval, broadly 
rounded to obtuse at the apex, rounded at the base, glabrous; flowers axillary, 
solitary, on stout pedicels 2-3 mm. long; hypanthium densely hispidulous; 
calyx 5-parted, the segments linear-lanceolate, slightly unequal, ciliate but 
otherwise glabrous; corolla-tube 4-9 cm. long, the lobes oblong or elliptic-ob¬ 
long, 1.5-3 cm. long; capsule globose or oval-globose, densely hispidulous. 

On moist slopes of Savanna Hills, 4400 ft., 730. It may be that this 
plant is only a variant of C. Tatei Standi., but it differs so much in the size 
and shape of the leaves and in the form of the stipules that it seems fairly 
safe to describe it as distinct. Both these species must be handsome plants, 
because of their profusion of large flowers, which presumably are white, al¬ 
though the collectors of the various species of the genus have vouchsafed 
no information upon flower color. In all the three species described since 
the original one, the size of the corolla seems to be exceptionally variable 
for members of the Rubiaceae. 

Gleasonia Standi., op. cit. 372 

.; Trees, the branchlets thick and hirsute. Stipules intrapetiolar, large, per¬ 
sistent, deeply bibbed* Leaves opposite, short-petided, thick-coriaceous, ob¬ 
long or elliptic-oblong. Flowers large, rose-color, bracteolate, sessile or pedi¬ 
cellate in m^p^lbwered, terminal* pedunculate ■ cymes. Hypanthium hemi¬ 
spheric, densdy hirsute. Calyx 5-parfced, the lobeslftrge, subequal, elongate. 
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ligulate-spatulate, colored, rounded at apex. Corolla infun dibuliform, densely 
hirsute and tomentose externally, the tube straight, densely pilose within, 
the lobes 5, imbricate, broadly ovate, obtuse, densely pilose within. Stamens 5, 
inserted at the base of the throat, subequal, included, the filaments very short, 
glabrous, the anthers linear, obtuse, dorsifix. Disc depressed-annular. Ovary 
2~celled. Style thick, appressed-pilose, the two branches oblong, obtuse. 
Ovules numerous, densely crowded. Fruit not seen, apparently capsular. 

Gleasonia duidana Standi., op. cit> 372. Branchlets sub terete, stipules 
ferruginous, densely appressed-hirsute; leaves 14.5-21 cm. long, rounded or 
obtuse at the apex and short-apiculate, obtuse or acutish at the base, glabrous 
above, beneath hispidulous and along the costa appressed-hirsute; cymes re¬ 
peatedly branched, the branches densely fulvous-hirsute, the bracts linear to 
ovate-lanceolate, hirsute or hispidulous (PL 39, fig. 2). 

The Valley, 5000 ft., 467 (type); Central Camp, 4800 ft., 1026 . When 
growing this must be an exceedingly showy and handsome plant. The form 
of the calyx-lobes and the general appearance of the inflorescence is strong¬ 
ly suggestive of the genus Triplaris Loefl., which contains some of the most 
gorgeous of tropical American trees. 1 

Because of the absence of fruit and the uncertainty whether the seeds 
are winged or not, there is some question as to the tribal position of the 
tree, but it is probable that it is referable to the Rondeletieae , and allied 
with PaUasia Klotzsch and Pteridocalyx Wernh., both of which are natives 
of British Guiana. However, it is conspicuously distinct from both these 
two genera, in which only one or two of the calyx-lobes are enlarged and 
colored. In Gleasonia all the calyx-lobes are about equally developed, and 
all are brightly colored. Such a calyx is not found in any other American 
representative of the family Rubiaceae. 

RetmiphyUmn erytliranthum Standi., op. ciL 399. A shrub, apparently 
densely branched, the young branches rather densely rough-puberulent; 
stipules 2-3 mm. long; leaves petiolate, the blades coriaceous, oval to broadly 
elliptic or oblong-elliptic, rarely oblanceolate-oblong, usually rounded or ob¬ 
tuse at the base, at the apex rounded or very obtuse and shortly apiculate, 
glabrous and shining on the upper surface, beneath paler, strigose along the 
costa, elsewhere glabrous; flowers terminal, few, clustered in a headlike in¬ 
florescence, closely sessile; involucel saucer-shaped, nearly entire; calyx 
shallowly dentate; corolla red, thinly sericeous outside, the lobes oblong,' ob¬ 
tuse' or acutish, reflexed; stamens exserted; pyrenes shallowly sulcate and ob¬ 
tusely costate dorsally. 


1 Large cream-colored inflorescences of this: handsome : tree were generally scat¬ 
tered through the Tyleria forest of Central Camp near the stream. The tree extended' 
well toward Valley'Head Camp and was also seen in one or two of the,'valleys along' 
the southwest trafl.—G.H.H.T. 
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Slopes at Central Camp, 4800 ft., 561 (type); summit of Ridge 
25, 6000 ft., 465; dry slopes of Savanna Hills, 4400 ft., 756. The collector 
describes the plant as a “ spindly shrub” with hard leaves and red calyx and 
corolla. 

The genus ReiinipJiyllum is a rather isolated one in the Rubiaceae, be¬ 
ing referred usually to a separate tribe, and being confined in its distribu¬ 
tion chiefly to the Amazon Valley. The present species is referable to the 
subgenus Commiantkus Muell.-Arg., in which it is noteworthy for its sessile 
headlike inflorescence. 

Buidania Standi., op. cit. 408 

Shrubs or trees, the branchlets thick, subterete or angular, glabrous, with 
elongate internodes. Stipules persistent, erect, short, connate, intrapetiolar, 
abruptly acuxninate-apiculate. Leaves thick-coriaceous, short-petioled, op¬ 
posite, the blades broadly oval or rounded, broadly rounded and apiculate at 
the apex. Flowers medium-sized, cymose-corymbose, the inflorescences ter¬ 
minal, sessile, very densely many-flowered, the flowers densely crowded, ses¬ 
sile or very shortly pedicelled, the bracts often foliaceous. Hypanthium small, 
obovoid. Calyx 5-parted, the lobes elongate, linear-filiform. Corolla hypo- 
crateriform, puberulent or hispidulous, in the bud obtuse, the tube slender, 
smooth within, the 5 lobes valvate, narrowly oblong, attenuate, obtuse. 
Stamens 5, inserted on the throat of the corolla; filaments very short; anthers 
linear, dorsifix acute, subexserted. Disc depressed. Style filiform, glabrous, the 
2 branches very short. Ovary 2-celled, the loculi 1-ovuled, the ovule attached 
to the middle of the septum. Capsule small, globose, coriaceous, terete, densely 
puberulent, septicidally 2-valved, 2-seeded. Seeds hemispherical, smooth. 

Buidania montana Standi., op. cit. 409. Leaves more or less rugose, 
rounded or obtuse at the base, glabrous above, beneath paler, densely and 
minutely ochraceous-tomentulose, the margin often subrevolute; hypanthium 
densely ochraceous-puberulent; calyx-segments erect, hispidulous or puberu¬ 
lent (PL 38). 

Slopes of Ridge 25, 5500-6000 ft., 420. Although it is represented by 
complete and fairly ample material, the tribal position of this plant is not 
altogether clear, especially because of the unusual structure of the fruit. 
There are very few Rubiaceae that have capsular fruit with a single seed, 
in each cell. The only American genus that seems to be related is Ceratopy - 
.xis- Hook.f., a shrub native in Cuba. That is referred to the Chiococceae , 
where, however, it is anomalous because of its dry fruit, that of most mem¬ 
bers of the tribe being fleshy. Ceratopyxis differs conspicuously from the 
Mount Duida plant in its compressed capsules and in having the stamens 
inserted at the base of the corolla-tube, nor is it very similar in general ap¬ 
pearance. 
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The peculiar appressed minute pale tomentum found on the under sur¬ 
face of the leaves of Duidania is not a common type of pubescence in the 
family, being found chiefly in the genus GueUarda , to which I do not 
believe that Duidania is closely related. 

Pagamea montana GL & Standi., op. cit. 421. A shrub or small'tree, 
glabrous except for the corollas, the internodes very short; stipules connate 
into a sheath 7-9 mm. long and bearing at the apex 8 slender teeth; leaves short- 
petiolate, the blades thick-coriaceous, oblong or narrowly elliptic-oblong, 
acute, gradually attenuate to the base; peduncles terminal and produced from 
the upper leaf-axils, 1-2.5 cm. long, the numerous sessile, 4-5-parted flowers 
crowded in a dense headlike cluster, calyx shallowly dentate, the teeth broadly 
triangular, acutish; corolla-lobes lanceolate, twice as long as the tube, densely 
white-villous within. 

Dry ridge tops, Savanna Hills, 4400 ft., 803 (type); Aguita, 3800 ft., 
926. This species is related to P. coriacea Benth., which grows in the low¬ 
lands of the same general region. The latter has obtuse leaves, ovate calyx- 
lobes, longer stipules, and branched peduncles. 

Pagamea garryoides Standi., op. cit. 420. A low shrub, the branches sub- 
terete or tetragonal, almost hidden by the persistent stipules; stipules densely 
sericeous; leaves short-petiolate, coriaceous, the blades elliptic or less fre¬ 
quently oblong-elliptic, acute or subobtuse, at the base obtuse or acute, above 
lustrous, at least when young covered with subappressed white hairs, beneath 
paler, densely pilose with spreading or subappressed hairs; flowers crowded 
in dense, subglobose, manv-flowered heads on elongate, simple or 3-branched 
peduncles which are terminal or from the upper axils; calyx-lobes narrowly 
oblong-triangular, minutely hirtellous, acute; corolla 5-fid, the lobes twice as 
long as the tube, minutely pilose outside, densely white-villous within. 

Rocks above Cano Negro, Savanna Hills, 4200 ft., 819 (type); Broc- 
chinia Hills, 4500 ft., 585; slopes of Ridge 24, 5900 ft., 464. In its copiously 
pubescent leaves this differs conspicuously from most species of the genus. 
According to the collector, the leaves when fresh are stiff and shining. 

Pagamea conferta Stand!., op. cit. 418. A low' shrub, the older branches 
stout, with very short internodes; stipules connate into a truncate sheath bear¬ 
ing at the margin 4 or more subulate setae; leaves coriaceous, very shortly 
petiolate, the blades lance-oblong or narrowly lanceolate, very long and nar¬ 
rowly acuminate, short-pilose along the costa beneath; flowers subcapitafce, 
the heads axillary, small, short-peduncled; calyx minutely pilose, its lobes nar¬ 
rowly oblong-triangular, attenuate, longer than the hypanthium. 

Dry rocky slopes of the Savanna Hills, 4400 ft., 794. This plant Is 
closely related, uncomfortably so in fact, to P.eapiiaia Benth., a common' 
species of' the lowlands of British Guiana.,It seems reasonably distinct, 
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however, in its smaller and more densely pubescent leaves, borne on very 
short petioles, and also in its nearly sessile inflorescences, the peduncles in 
P. capitate, being usually 1-3 cm. long. 

Cephaelis barcellana (Muell.-Arg.) Standi. Aguita, 4000 ft., 921. 
Southern Venezuela, and along the Amazon in Brazil and Peru. A shrub 
with large dense flower-heads, subtended by two broad, bright red bracts. 
In the Mount Duida specimen the bracts have elongate green tips, I have 
seen similar specimens of this and the closely related Cephaelis tonientosa 
(Aubl.) Vahl, and am of the belief that they represent only a minor varia¬ 
tion of the species, although it may be that they are of a greater signifi¬ 
cance. 

Psychotria Hoeemannseggiana (R. & S.) Muell.-Arg. Aguita, 3100 
ft., 898 . A shrub with white flowers and purple fruit, occurring also in the 
Guianas and in the Amazon Valley of Brazil. 

Psychotria crassa Benth. Slopes of Ridge 25, 5500-6000 ft., 433; 
summit of Peak 7, 7100 ft., 624. Described as a small tree 6 m. high; flowers 
small and white, the fruit red, translucent. The description of the plant as 
a small tree may be incorrect, for usually this species is a small epiphytic 
shrub. It is sometimes difficult, however, to decide whether an epiphytic 
shrub really is such or whether it is a tree. This species occurs in British 
Guiana and Venezuela, and is known from the slopes of Roraima. 

Psychotria durifolia Standi., op. cit. 444. A straggling shrub, glabrous 
throughout, the branches ferruginous and densely leafy; stipules short-con¬ 
nate, triangular, erect, persistent; leaves sessile, thick-coriaceous, broadly 
elliptic to rounded-ovate, broadly rounded to obtuse at the apex and with a 
short apiculation, at the base broadly rounded or truncate, the veins very 
oblique; inflorescences axillary, longer than the leaves, long-peduncled, 
cymose, densely rather few-flowered; flowers sessile; calyx deeply lobed, the 
lobes broadly triangular or oval-ovate, acute to rounded at the apex; corolla 
glabrous without, 5-fid almost to the middle, its lobes obtuse, fleshy, not 
barbate within. 

Stream-side at Central Camp, 4800 ft., 556 (type); moist slopes of Sa¬ 
vanna Hills, 4400 ft., 757. The plant is one of striking appearance and 
puzzling affinities. Without fruit it is not at all certain that it is properly 
referable to the genus Psychotria , but it can not be referred to any other 
American group of the family. In its foliage It Is somewhat suggestive of 
Psychotria cor difolia HBK., of Venezuela and British Guiana, but in that 
the inflorescence is terminal and thyrsoid. Axillary inflorescence is Infre¬ 
quent in the genus Psychotria f and I know of no species with such inflores- 
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Psychotria vemicifoiia Standi., op. cii. 462. Branches stout, fuscous or 
somewhat ferruginous, minutely puberulent, the internodes very short; stip¬ 
ules persistent, connate, bilobate to the middle, the lobes broadly rounded; 
leaves thick-coriaceous, short-petioled, the blades ovate or ovate-oblong, 3-5 
cm. long, acuminate, rounded or obtuse at the base, glabrous; inflorescences 
terminal, sessile, 3-rayed, the rays hirtellous, each bearing a dense cyme of 
rather few sessile flowers, the bracts minute or obsolete; calyx shallowly den¬ 
tate; corolla-tube slender, scarcely dilated above, densely and minutely pu¬ 
berulent outside. 

Summit of Peak 7, 7100 ft., 628 . Related to P, Everardii Wernham, 
which was described from Roraima, the leaves of the two species being 
similar in size and shape. In P . Everardii , however, the inflorescence is 
pedunculate and the leaves have more numerous veins. 

Psychotria coussareoides Standi., op. ciL 441. Glabrous except in the 
inflorescence, branchlets rather stout, grayish-ochraceous, subterete, the in¬ 
ternodes short; stipules united into a persistent truncate sheath; leaves sub- 
coriaceous, slender-petiolate, opposite or ternate, the blades oblanceolate- 
oblong or obovate-oblong, obtuse or acute, rather long-attenuate to the 
petiole, deep green and lustrous on the upper surface, much paler beneath; 
inflorescence terminal, long-pedunculate, cymose-paniculate, rather laxly 
many-flowered, the branches sparsely and minutely puberulent, the flowers 
sessile in small dense cymules, the bracts mostly small, triangular, acute; 
calyx shallowly and acutely dentate; .corolla small, almost glabrous, the 5 
lobes ovate, obtuse, slightly shorter than the thick tube. 

Agiiita, 4000 ft., 919. A rather well-marked species, noteworthy for its 
chiefly ternate leaves, but uncertain relationship, as is so often the case 
with species of Psychotria . 

Psychotria chondroloma Standi., op. cii. 440. A shrub, with rather slen¬ 
der, subterete, glabrous branches, the internodes elongate; stipules erect, per¬ 
sistent, connate, bilobed, the lobes short, triangular, acute; leaves thick- 
coriaceous, yellowish green, short-petiolate, opposite, the blades oblong- 
lanceolate, very long-acuminate, acute at the base, glabrous, with an in¬ 
durate pale margin; inflorescence terminal, umbelliform, long-pedunculate, 
densely hirtellous, its rays rigid, spreading or ascending, bearing 1-3 dense 
headlike cymes; flowers numerous, sessile; bracts foliaceous, oblong or lanceo¬ 
late, almost concealing the flowers; corolla fuimelform, sparsely hirtellous out¬ 
side. 

Laterite Valley, Savanna Hills, 4400 ft., 726 .(type).; Agiiita Slope, 3500' 
ft., 700. Evidently a relative of Psychotria trmsims Wernham, describee!’ 
from Mount Roraima, which has an inflorescea^/stitiilar, la. structure but 
glabrous. The leaves of P. transims are conspicuously different informand 
venation from those of P, choMroloma, : ■ky : ; y N ,k ; : 
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Psycliotria Tatei Standi., op. cit. 460. Shrub, the branches rather stout, 
subterete, olivaceous or fuscous, minutely puberulent, the internodes short or 
elongate; stipules persistent, connate, 2 mm. long, shallowly bilobate or sub- 
truncate, the lobes obtuse; leaves thick-coriaceous, short-petiolate, the blades 
oval or ovate-oval, 3.5-6.5 cm. long, obtuse to broadly rounded at the apex 
and short-apiculate, yellowish green, glabrous above, beneath minutely pilose 
on the veins; inflorescence terminal, sessile, cymose-paniculate, laxly few- 
flowered, trichotomous from the base, the basal branches strongly reflexed, 
the flowers sessile, the bracts minute and inconspicuous; calyx-teeth broadly 
ovate, acute; corolla narrowly funnelform, densely puberulent outside, its 
lobes half as long as the tube. 

Slopes at Central Camp, 4800 ft., 568 (type); 1039. The second collec¬ 
tion cited has smaller leaves than the type, but otherwise appears to be 
conspecific. The affinities of Psychotria Tatei are altogether uncertain, but it 
seems to be a well-marked species, notable for the reflexed lower branches 
of the inflorescence, and for the very thick and handsome leaves. 

Psychotria phaneroneura Standi., op. cit. 455. Glabrous except in the in¬ 
florescence, the branches rather stout; stipules erect, persistent, connate, 2 
mm. long, bilobate, the lobes broadly rounded; leaves thick-coriaceous, yel¬ 
lowish green, short-petiolate, the blades broadly oval or ovate-oval, 5-6 cm. 
long, acute to broadly rounded at the apex, broadly rounded at the base; 
inflorescence terminal, fastigiate-cymose, long-pedunculate, densely many- 
flowered, the branches minutely puberulent, the flowers closely sessile, the 
bracts inconspicuous, subulate; fruit 2-locular, very minutely puberulent, the 
pyrenes obtusely costate dorsally. 

Dry laterite soil, Savanna Hills, 4400 ft., 789. In foliage the present 
plant is .almost exactly like Psychotria Tatei Standi., but the inflorescences 
of the two species are altogether different. It is rather probable that P. 
phaneroneura should be referred to Palicourea Aubl. rather than to Psy~ 
choir ia, but this can not be decided definitely until the flowers are available 
for study. 

Psychotria duidana Stand!., op. cit. 443. A shrub, glabrous throughout 
except on the stipules, the branches slender and fuscous; stipules persistent, 
united into a sheath 1—2 mm. long, the sheath more or less hirtellous, pro¬ 
duced into 4 linear lobes; leaves short-petiolate, opposite, the blades sub- 
coriaceous, ovate-oblong or narrowly ovate, long-acuminate, at the base ob¬ 
tuse or rounded; Inflorescence terminal, long-pedunculate, cymose, naked' and 
trichotomous at base, the primary branches 7 mm. long or less, the bracts 
ovate or lance-ovate, the inner somewhat shorter' than the flowers; flowers 
sessile; calyx shallowly dentate, the teeth broadly triangular, acute; corolla 
glabrous outside, its tube 8-10 mm. long, more than twice as long as, the lobes.. 
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Desfiladero, 6000 ft., 713, Related to P . bracteata DC., which differs 
conspicuously in its narrower bracts. 

Psychotria campylopoda Standi., op. cit. 437. Shrub, the branches slender, 
subterete, fuscous or olivaceous, densely scaberulous-puberuient, the youngest 
somewhat angulate, the internodes short or elongate; stipules persistent, con¬ 
nate into a truncate sheath bearing at its apex 4 short subulate lobes; leaves 
small, coriaceous, short-petiolate, the blades elliptic-oblong or ovate-oblong, 
acute or acutish, acute at the base, minutely scaberulous on both surfaces or 
in age nearly glabrous; inflorescences terminal and from the upper axils, 
pedunculate, capitate, few-flowered, recurved, the outer bracts about 4, ellip¬ 
tic or oblong, apparently green; fruit bilocular, subglobose, minutely scaberu¬ 
lous. 

Hillsides and flat ground at Central Camp, 4800 ft., 534 (type); slopes 
of Ridge 25, 5500-6000 ft,, 412. The leaves are much like those of Psycho - 
iria obliia Wernham, described from Roraima, but the Mount Duida plant 
belongs in Mueller’s subgenus Cepkaelis , group Pseudocephaelidae. It is 
described as a slender, straggling bush. The collector’s notes state that the 
corolla-tube is yellowish white and the lobes purple, but I find no corollas 
on any of the specimens available for study. 

Psychotria cacuminis Standi., op. cit . 436. Branchlets rather slender, 
subterete, ferruginous, glabrous, the youngest ones sparsely and minutely 
puberulent, the internodes elongate; stipules erect, persistent, connate, 2-4 
mm. long, shallowly bilobate, the lobes broadly rounded; leaves coriaceous 
short-petiolate, opposite, the blades broadly ovate to oblong-ovate, long- 
acuminate, at the base rounded or obtuse, when young minutely puberulent 
along the veins on both sides and sometimes very minutely puberulent be¬ 
tween them, or almost glabrous; inflorescence terminal, cymose-corvmbose, 
rather densely few-flowered, long-pedunculate, the bracts obsolete, the flowers 
sessile or nearly so; calyx minutely and obtusely 5-toothed; corolla tubular- 
funnelform, densely furfuraceous-puberulent, in bud subtruncate at the apex, 
its lobes half as long as the tube. 

Crest of Ridge 25, 6300 ft., 410. 

Psychotria ceratantha Standi., op. cit . 439. Shrub, the branches slender, 
fuscous, glabrous or the young ones obscurely puberulent, the internodes 
mostly elongate; stipules small, persistent, connate into a truncate sheath' 
bearing' at the apex 4 triangular obtuse lobes; leaves short-petiolate, thinly 
coriaceous, the blades oblong-elliptic or lance-oblong, 4-14 cm* long, long- 
acuminate, acute at the base, glabrous; inflorescence terminal, pedunculate, 
cymose-corymbose, laxly few-flowered, the branches strongly ascending,' 
sparsely and minutely puberulent or glabrate; flowers disposed in few-flowered: 
cymules, sessile or on stout pedicels scarcely '1''mm. Jong; €alyx: ; 5-fi;d:t0 'the' 
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middle, the teeth triangular, acute or acuminate; corolla tubular-funnelform, 
minutely pulverulent outside, in bud with 5 short hornlike appendages at the 
apex, the lobes shorter than the tube. 

Below the summit of Peak 7, 7050 ft., 669 (type); Besfiladero, 6100 ft., 
712 . Like so many Psychotrias, the plant has no outstanding characters, 
but I have not been able to find a match for it among the South American 
species. 

Palicotjrea macrophylla (HBK.) Standi. Agiiita, 3100 ft., 886. 
Ranging from Venezuela and British Guiana to Peru and Bolivia. A tree 
7.5 m. high with large broad leaves; pedicels yellow; corolla white. 

Perama scaposa Gl. & Stand!., op. cit. 475. A slender annual, simple or 
with 1-2 branches from the base; lower leaves opposite, oblong-elliptic, the 
upper in a single whorl of 4, elliptic-ovate, 15-20 mm. long, densely villous on 
the upper surface, beneath villosulous on the nerves; inflorescence several 
times dichotomous or sometimes trichotomous, glabrous, almost naked and 
bearing only a few bracts scarcely 1 mm. long; flower-heads few, the peduncles 
almost filiform, 1-3 cm. long, about 10-flowered, the bracts linear, paleaceous; 
hypanthium paleaceous-pubescent; calyx-segments 2, fleshy, broadly tri¬ 
angular, acute, glabrous on the back; seeds globose, smooth, 0.7 mm. in di¬ 
ameter. 

Summit of Peak 7, 7100 ft., 664 (type); sandy stream-bank at Central 
Camp, 4800 ft., 548; Ridge 23c, 704; Cano Sapo, 6200 ft., 597. The corolla 
is described as white in some of the collections, and in one as blue. Perama 
scaposa belongs to the subgenus Rosetta K. Sch., which is distinguished by 
subscapose habit and more or less rosulate leaves. The only other known 
species of the group is P. dicJiotoma Poepp. & Endl., recorded from the 
Amazon River and from Mount Roraima. In that the hypanthium is 
smooth and the seeds are 3-angled and punctate. 

COMPOSITAE-EUPATORIEAE 1 
Lowland species 

Eupatorium (§ Cylinbrgcephala) Tyleri Robinson, sp. nov. Frutex 
erectus, caulibus teretibus gracilibus breviter fulvidotomentellis, internodis 
plerisque 2-3 cm. longis. Folia opposita brevissime petiolata anguste ovata 
caudato-acuminata serrata basi cuneata 5-9 cm. longa 2-3 cm. lata dis- 
tincte bicoloria supra obscure viridia (post exsiccationem fusco-brunnea) 
crispe puberula'.subtus fulvido-grisea breviter velutina paullo supra basin 
3(-5)-nervia aliter pennivenia. Capitula ca. 11-flora parva vix 8 mm. longa 
pleraque breviter pedicellata in glomerulos paucos primo subsphaericos pani- 


1 By B. L, Robinson, 
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culatim dispositos aggregata. Involucri ca, 5-seriatIm imbricati squamae ca. 
20 subglabrae 3-striatae substramineae ciliolatae. Corollae glabrae 3 mm. 
longae. Achaenia 2.5 mm. longa basi conspicue attenuata. 

A rather slender erect shrub; stems terete, shortly velvety with incurved 
or crisped slightly tawny grayish puberulence; internodes mostly 2-3 cm. 
long; leaves opposite, shortly petiolate, often proliferous in the axils, nar¬ 
rowly ovate, caudate-acuminate, finely serrate (the teeth 0.2-0.4 mm. high 
and 1-2 mm. wide at base), cuneate and entire at base, markedly discolorous, 
above dull green drying brownish gray, finely incurved-puberulent and gland- 
dotted, neither bullate nor rugose nor scabrid, beneath tawny gray, shortly 
velvety, rather obscurely 3{-5)~nerved from above the base, elsewhere pin- 
nateiy veined, 5-9 cm. long, 2-3 cm. wide, thickish-membranaceous; petioles 
even of the largest leaves only 2-3 mm. long; panicle terminal, not obviously 
peduncled, opposite-branched, 7-15 cm. in diameter; heads about 11-flowered, 
scarcely 8 mm, long, shortly pedicelled or subsessile in terminal (at first sub- 
globose) glomerules; phyllaries about 5-ranked, subglabrous dorsally, 3- 
striate, rounded at tip, ciliolate, closely appressed; corollas (probably purple) 
glabrous, 3 mm. long, without distinction of proper tube and throat; achenes 
nearly glabrous but minutely scabrid on the rather sharp angles, conspicu¬ 
ously attenuate at base, 2.5 mm. long; pappus of about 25 nearly smooth pale 
bristles equaling the corolla. 

Rocky top of Esmeralda Ridge, 233. This well marked species of § 
Cylindrocephala clearly approaches a plant of the Roraima Mountains, col¬ 
lected by Schomburgk and by him incorrectly identified with the Colom¬ 
bian E. scabrum L. f., from which it is clearly distinct, having smaller, 
mostly sessile heads, fewer florets and thicker, less attenuate and more 
shortly petioled leaves. From E. Tyleri this related species 1 of the Roraima 
Range differs in having harsher, conspicuously rugose leaves which are 

1 This plant seems to be undescribed. It may be here put on record as follows: 

Eupatorimn phaicidodes Robinson, sp. nov. Frutex ramosus, ramis teretibus 
fulvo-tomentellis, intemodis 3-5 cm. longis. Folia opposita breviter petiolata ovafca ad 
apicem obtusiusculum angustata basi rotundata vel subcuneata primo aspectu Integra 
sed vero obscure lateral!ter denticulata (dentibus utroque ca. 10 brevissimis) supra 
rugosissima scabridula atroviiidia subtus fulvo-velutina. 6-10 , cm. longa 2.5-4.S cm. 
lata, petiole 2-5 mm. longa fulvo-tomentoso. Corymbi in caule ramisque terminales 
convex! 6-12 cm. diametro. Capitula ca. 8-flora sessilia vd breviter pedicellata in glo¬ 
merulus subsphaericos aggregata. Involucri graciliter cylindrici squamae 6-7-seriatim 
imbricatae arete adpressae apice rotundatae ciliatae dorse pallide bnmneae tenuiter 
3-5-nervatae, Achaenia nigra sed cum costis pallidis instructa deorsum attenuata 
sursum in angulis scabrida 3*5 mm. longa, pappi setis ca. ; 25 aibidls, u E./scdbrum n 
Schomburgk, ¥ers. FL Brit.-Guiana, 1077, 1848, not L. f. 1 

In''Sparsely shrubby places on the southern 
no. 187 S (type in herb. Royal Card. Kew, phot, iia Gray 'Herb.')., ; ' ., ■: : ' , , , 1 '• 
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much less narrowed toward the tip and base and are subentire or but ob¬ 
scurely 8-10-toothed on each side instead of being, as in E. Tyleri , defi¬ 
nitely serrate with 15-20 teeth on each side. 

Eupatorxum odoratum L. In forest, Santa Isabel, Rio Negro, northern 
Brazil, 76. A species common throughout the warmer parts of America, 
variable and running to several conspicuously diverse yet by no means 
sharply definable strains. The plant of Tate here in question would be re¬ 
ferable to E. Maximiliani var. hispidum DC. were that variety or even the 
species E. Maximiliani Schrad. capable of satisfactory delimitation from 
the more general concept of the older E. odoratum L. 

Species of Mount Duida 

Bupatorium (§ Exxmbrxcata) Tatei Robinson, sp. nov. Frutex ut vide- 
tur erectus, caulibus ramisve adscendentibus virgatis teretibus foliosis scabris 
densissime fusco-puberulis, capillis patentibus sursum curvatis acutis basi 
incrassatis et aetate papilliformibus. Folia opposita vel subalterna (paribus 
saepe paullo disjunctis) breviter petiolata elliptica vel obovata ad apicem 
versus paucidentata rigida punctata utrinque glabra ca. 3 cm. longa 1.2-1.8 
cm. lata. Panicula terminalis convexa vel subpyramidata, pedicellis gracilibus 
flexuosis 3-8 cm. longis. Capitula ca. 6-flora 8 mm. alta; involucri squamis 
panels dorso fusco-puberulis, principibus subaequalibus oblongis obtusis, ex- 
tirnis 2-3 lanceolatis acutis multo brevioribus. Achaenia 3 mm. longa scabrata 
deorsum attenuata. 

A shrub with erect or ascending virgate terete and leafy branches, the 
stems, branches, petioles, pedicels and phyllaries covered with a close scabrid 
puberulence almost black in color. Leaves opposite or nearly so, narrowly 
obovate or more often elliptic, shortly few-toothed toward the obtuse to 
rounded apex, entire and subcuneate toward the base, rigid, glabrous and 
punctate on both surfaces, above slightly shining, 3-nerved from near the 
base, otherwise pinnately veined; petiole 2-3 mm. long. Panicle convex or 
low-pyramidal; heads small, about 6-flowered; phyllaries of two kinds, the 
inner oblong or even elliptical, obtuse or rounded at the tip, subequal and 
loosely imbricated, the outer (2-3) lanceolate, acute, much shorter. Corollas 
purplish, subcylindrical, about 5 mm. long. Achenes dark, about 3 mm. long, 
slightly tapering toward the base, scabrid; pappus-bristles 25-30, sordid (in 
dried material), equaling the corolla. 

Slopes of Ridge 25, 5500-6000 ft., 414 (type); summit of Peak 7, 7100 
ft., 641. This endemic species in its habit, nigrescent pubescence and some 
other features recalls E. fuscum N. E. Br. of the Roraima Mountains, 
which may probably be regarded as its nearest known relative. However, 
the two are quite distinct, E. fuscum having broader, more ovate leaves, 
rounded at the base and pubescent beneath, 15-16-flowered heads, and 
■. acute Inner 1 phyllaries,' 
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Mikama (§Thyrsigerae) duidensis Robinson, sp. nov. Suffrutex vel 
frutex volubilis ubique cum pills viscidis patentibus et saepissime retrorsis 
nodulosis fusco-purpureis obtectus. Folia (saltern cauiina) opposita bene 
petiolata suborbiculari-ovata breviter acuminata basi sinu angusto cordata 
xnargine cuspidatim denticulata. Capitula subsessilia ad apices ramulorum 
brevium patentium infiorescentiarum lateralium vei terniinalium aggregata; 
involucri squamis anguste oblongis apice rotundatis ca. 8 mm. longis dorso 
fusco-viilosulis basi gibbosis et paullo incrassatis. Corollae glabriusculae, tubo 
proprio gracili, faucibus turbinato-campanulatis, dentibus limbi oblongis 
acutiusculis. Achaenia matura ignota. 

A slender tough-stemmed somewhat lignesoent twiner covered with a dark 
and viscid pubescence; internodes sub terete, 8-15 cm. long, flexuous; nodes 
slightly thickened but destitute of stipuliform appendages; hairs jointed, at¬ 
tenuate, setiform, dark purple, spreading or reflexed, short, not capitate; 
leaves opposite, petiolate, the cauline suborbicular-ovate, shortly acuminate, 
at base cordate by a narrow sinus and with rounded basal lobes, obscurely 
and remotely cuspidate-denticulate, fuscous-pubescent on both surfaces, 
thickish in texture, 3-3-nerved from the base; the limb 4.5-6 cm. long, 4-4.5 
cm, wide; petiole 2-2.5 cm. long, densely dark-pubescent; uppermost and 
rameal leaves smaller, suborbicular, obtuse or rounded at each end; panicles 
axillary or terminal, pedunculate, leafy-bracteate toward the base; heads 
glomerate at the tips of the spreading branchlets, subsessile; phyllaries nar¬ 
rowly oblong, rounded at tip, about 8 mm. long, coarsely dark-puberulent on 
the back, swollen and slightly corky to 1 ward the base; corollas subglabrous at 
maturity, the proper tube slender, 3.5 mm. long, the throat turbinate-cam¬ 
panula te, 2.5 mm. long; teeth oblong, acutish, 1.5 mm. long; mature achenes 
not known. 

Slopes of Ridge 25, 5500-6000 ft., 426 (phot, and small fragm. in Gray 
Herb.); Burned Mountain, 6500 ft., 1050 . The type, which is the better 
specimen, is unfortunately overmature and though retaining its involucres 
has shed its florets. After careful search a single corolla was discovered ad¬ 
hering to the involucre but even this had dropped its achene. The second 
plant cited, namely no. 1050 , is clearly the same species though showing 
only the upper smaller and more obtuse leaves. It is in bud stage, but shows 
that the pappus-bristles are about 33 in number, smoothish, salmon- 
colored (after drying) and about the length of the corolla. In habit and in- 
dument this species differs much from any Mikania previously known in 
Venezuela. It slightly recalls M* phaeoclados Mart, of eastern central Bra¬ 
zil but has longer darker pubescence, somewhat' larger, more pointed and 
more finely toothed leaves, longer and stouter petioles, as well as other dif¬ 
ferences. 
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COMPOSITAE—A NEW GENUS 1 

Among the collections obtained on the Tyler-Duida Expedition of 1928 
-1929 Is a plant which at first sight was taken to be a Senecio . Critical ex¬ 
amination, however, proved it to be not of this genus, but apparently an 
undescribed member of the Compositae of doubtful generic affinity. The 
alternate or scattered leaves, the two- to three-seriate somewhat stramine¬ 
ous bracts of the involucre, the naked conical receptacle, and the numerous 
unequal scales of the pappus would seem to place the plant in question in 
the IIelenieae-Jauminae, allied to Geisso pappus. Further collections, how¬ 
ever, may reveal a more definite relationship within the family. The un¬ 
usual combination of characters warrants placing on record the following 
description: 


Tyleropappus Greenman, gen. nov. 

Capitula terniinalia mediocria homogama discoidea. Xnvolucrum cam- 
panulatum, bracteis 2-3-serIatis linearibus vel oblongis submembranaceis 
strlatis plus minusve straniinibusque, exterioribus brevioribus. Receptaculum 
conicum nudum. Corollae disci regulares, tube brevi, limbo abrupte ampliato 
campanulato, aplce 5-fido. Antherae basi obtusi vel brevi sagittatae, apice 
appendiculatae. Stvli rami Imeares, apice breviter conici obtusique. Achenia 
oblongo-linearia vel obconica. Pappi paleae numerosae uniseriatae inaequales. 
Plantae suffruticosae, ramis plus minusve dichotomis. Folia alterna. 

Tyleropappus dichotomus Greenman, sp. nov. Fruticosa ca. 3 dm. alia; 
caule tereti plus minusve dichotomo-ramoso, ramis superne foliosis in- 
ferlore nudatis juventute dense hirtello-pubescentibus deinde glabratis et 
griseo cortice obtectls; folds alternis sessilibus vel brevi-petiolatis linearibus 
vel anguste lanceolatis 0.5-2 cm. longis 1-2.5 mm. latis acutis integerrimis 
utrinque glabris subtus pallidioribus subpunctatisque, marginibus revolutis; 
capitulis ad apices ramulorum in subcorymbocymis dispositis sessilibus vel 
brevi-pedunculatis paucifioris; involucrl squamis extimis linearibus vel Hneari- 
lanceolatis acutisque, extimis oblongis obtusis strlatis paululo stramineis 
glabris; corollis tubulo-campanulatis ca. 4 mm. longis profunde lobatis glabris 
vel parce glandulosis aurantiacis; tubo proprlo ca. 1.5 mm. longo; faucibus 
abrupte ampliatis; achaeniis obconicis ca. 2 mm. longis sursum adpresso- 
Hrsutis; pappi paleis numerosls anguste lanceolatis 2-4 mm. longis eroso- 
ciliatis inaequalibus. 

PL 39, fig. 1. Part of the type specimen, natural size. PL 40. A. Head X8. B. Recep¬ 
tacle X4. C. Involucral bracts X8. D. Complete fiower X8. E. Flower after removal of 
pappus X10. F. Corolla showing insertion of stamens X10. G. Anthers XlG. H. Scale 
of pappus X10.1. Pistil XlO. J. Mature achene with persistent pappus' X5. 

1 By J. M. Greenman. 
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Summit of Peak 7, 7100 ft., 605 (phot, and fragment in Herb. Missouri 
Bot. Gard.); a shrub 1 ft. high with yellow flowers. 

The plant described above resembles Dyscritothaniniis jiU'folius Robin¬ 
son, but differs from that genus in several important details, particularly 
in the character of the involucre, absence of pales on the receptacle, in hav¬ 
ing a distinctly paleaceous instead of a setose pappus, in the shape of the 
corolla, and in the character of the style-branches. 

The drawings illustrating this species have been made by Miss Jose¬ 
phine Darlington. 

COMPOSITAE-REilAINING GROUPS 1 

Lowland species 

Polymnia stenocarpha Blake, sp. nov. Herba (?) dichotoma, caule tenui 
dense patenti-piloso pilis articulatis; folia opposita parva ovata acuta vel 
acuminata basi rotundata vel subcordata crenato-serrata utrinque dense sor- 
dido-pilosa subtus reticulato-venosa brevipetiolata; capitula in apicibus caulis 
ramorumque 1-3 minuscula brevipedunculata aurea; involucri semiglobosi 
ca. 5 mm. alti phyllaria ca. 4-seriata subaequalia extima 2 ovata herbacea 
utrinque dense pilosiuscula interiora pauca dense puberula; radii 7 parvi; 
fibres disci 20 steriles; paleae parvae angustae; achenia crassa quad- 
rangularia paullum compressa glabra annulo crasso coronata. 

Plant apparently herbaceous, 35 cm. high or more, a few times dichoto- 
mously branched; stem subterete, 2.5 mm. thick below, flexuous, solid, densely 
griseous-pilose with spreading or spreading-ascending hairs; internodes 1.5-4 
cm. long; petioles naked, densely pubescent, 1.5-3 mm. long; blades ovate or 
oblong-ovate, 2.5-3.5 cm. long. 9-14 mm. wide, firmly herbaceous, crenate- 
serrate with about 7 pairs of small callous-pointed teeth incurved beneath the 
lower surface of the blade, above dull green, densely and rather softly pilose 
with tuberculate-based antrorse-curved hairs, beneath densely griseous-pilose 
with spreading or antrorse-curved hairs, 5-pIi-nerved within 2 mm. of base of 
blade (the upper pair of nerves stronger, extending nearly to tip' of leaf) and 
strongly prominulous-reticulate beneath; heads 1 cm. wide, 1-3 in forks of 
stem and at tips of branches, apparently recurving in fruit, on densely pilos- 
ulous pedicels about 5 mm. long; disk 5 mm. high, about 6 mm." thick; 2 
outer phyllaries 6 mm. long, 4-5 mm. wide, 5-pli-nerved, obtusely pointed, 
the next ones subherbaceous above, the inner suborbicular-ovate, with sub¬ 
indurate many-vitiate puberulous body and short scarious glabrous erase 
apex; receptacle flat; pales linear-lanceolate, acuminate,'glabrous, 4-vitiate, 
3 mm. long; rays 4.5 mm. long, the tube pilose, 1.8 mm. long,' the lamina 
wedge-obovate, 2.7 mm. long, 2 mm. wide, repand or biemarginate; disk corol¬ 
las narrowly funnelfonn, sparsely pilose at base, 3.5 mm. long (teeth; 5 r tri-' 
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angular, 1.1 mm. long); disk adienes abortive, glabrous, 0.4 mm. long; ray 
achenes bluntly quadrangular with rounded faces, 2.5 mm. long, 1.5 mm. wide, 
vertically raised-lineolate, brownish, glabrous, abruptly contracted at the 
truncate-rounded apex into a thick collar about 0.2 mm. high, epappose; 
style of disk flowers merely papillate, truncate, entire, not thickened above. 

Rocky top of Esmeralda Ridge, 208. This species, well distinguished 
from others of the genus by its small leaves and its solitary or few, short- 
peduncled, rather small heads, is aberrant in the oval-oblong, scarcely at 
all oblique, nearly evenly quadrangular ray achenes and the very narrow 
pales of the disk. The broad bracts subtending the ray achenes are flat- 
tish, concave in middle to receive the achenes, but not at all infolding 
them. These minor technical differences are by no means of generic im¬ 
portance. 

Acanthospermum australe (LoefL) Kuntze. Tinahy, Rio Negro, 
northern Brazil, 117 . Nearly throughout South America, but not on the 
Pacific coast; also (introduced) in the United States, Lesser Antilles, Ha¬ 
waiian Island, and India. 

Erechtites hieracifoll4 (L.) Raf. Yucabi, Rio Negro, northern Bra¬ 
zil, 127. Widespread from Canada to southern South America. 

Species of Mount Duida 

Baccharis Schomburgkii Baker. Summit of Peak 7, 7100 ft., 631; 
otherwise known only from Mount Roraima. I cannot distinguish this 
specimen (staminate) in any way from a specimen in the U. S. National 
Herbarium of Schomburgk 707 (also staminate), the type collection of the 
species. The locality was given by Baker as British Guiana only, but our 
specimen bears an original printed label giving the locality as Roraima. 
Perhaps this is the unidentified species related to B. cassinefolia DC. re¬ 
corded by Oliver (without specific locality) and by Burkill from “sum¬ 
mit” of Mount Roraima. 

Calea abelioides Blake, sp. nov. Frutex ramosus semimetrails, ramulis 
hexagonls glanduloso-punctatis novellis parce incurvo-hispidulis, internodiis 
brevibus; folia opposita parva ovata acuminata basi rotundata pauciserrata 
glaberrima subtus dense glanduloso-punctata coriacea 5-pli-nervia et reticu- 
lato-venosa brevipetiolata; capitula 10-flora discoidea parva in apicibus 
ramulorum 3-9 umbellatim congesta, pedicellis 1-3 mm. longis; involucri 
gradati glabri 6 mm. alti phyllaria 2 exteriora lanceolata obtuse acuminata 
maxima ex parte herbacea 3-4 mm. longa; pappi paleae ca. 15 achaenio 
hispidulo duplo longiores- 

Trichotomously branched undershrub, glabrous throughout except for 
some sparse puberulence on the youngest branches; stem and older branches 
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subterete, with grayish-brown bark, the younger 6-striate-angled, glandular 
in the grooves; internodes mostly 4-12 mm. long; petioles slender, 1 mm. 
long; blades 1.6-2.5 cm. long, 6-11 mm. wide, 3-4-serrate on each side mostly 
above the middle (teeth gland-tipped, about 0.3 mm. high, 2-5 mm. apart), 
somewhat shining above, densely dotted with yellowish glands beneath, the 
2 lower pairs of veins arising within 1.5 mm. of base of leaf, the upper pair 
stronger than the lower and continuing practically to tip of leaf; pedicels ob- 
scurehc puberulous, glabrate; heads cylindric-oblong, about 3 mm. thick; 
phyllaries graduate, the 2 outer sessile-glandular outside, the others about 5- 
seriate, broadly ovate to oblong or oblong-ovate, obtuse, with indurated 
several-vittate body and subscarious margin and tip, not ciliate; very young 
pales lanceolate, acuminate, lacerate toward apex; submature achene 1.5 mm. 
long; pappus paleae 15 or more, lance-linear, acuminate, hispidulous, 3.2 mm. 
long. 

Ridge crests, Savanna Hills, 4400 ft., 768. Calea abelioides , named from 
its striking habital resemblance to such species of Abelia as A. ckinensis R. 
Er., is a member of the subgenus Eucalea and is well distinguished by its 
small, coriaceous, glabrous leaves, densely gland-dotted beneath, and its 
clusters of small, short-pedicelled heads. It belongs in a different subgenus 
from Calea olvoerii Robins. & Greenm. (C. ternifolia Oliv., not HBK.), the 
endemic species of the Roraima region. Calea ternifolia Oliv. was de¬ 
scribed from the xArapoo River, which flows down from Roraima, but is 
mentioned by im Thurn 1 as one of the plants characteristic of the moun¬ 
tain. 

Stenopadtxs Blake, gen. nov. 

Frutlces vel arbores, ramis saepius strigosis. Foliia alterna plusminusve 
obovata Integra coriacea petiolata penninervia et reticulato-venosa vel 1- 
nervia et subevenia glabra vel max subglabra. Capitula majuscula vel magna 
solitaria vel pauca terminalia homogama ca. 10-45-flora, floribus, omnibus 
hermaphroditis uniformibus. Involucri obovoidei basi angustati valde gradati 
multiseriati phyllaria coriacea appressa maturitate decidua. Receptaculum 
planiusculum glabrum, paleis angustissime linearibus elongatis firmis flexuosis 
subpersistentibus flores subtendentibus onustum. Corollae regulares glabrae 
vel in apice tub! Mspido-barbatae, tubo anguste infundibuliformi vel cylin- 
drico limbi 5-partiti segmentis valde revolutis vel rigidis et erectis longiore vel 
.subaequali vel 2-4-plo breviore. Achenia majuscula vel mediocria colum- 
nari-prismatica acute 4-5-angulata ca. 10-12-costata glabra, collar! pappifero 
nullo. PappI multiseriati gradati persistentis setae paullum complanatae 
minute hispidulae, intimis magis complanatis apice paullum dilatatis. An- 
therae caudato-sagittatae, appendicibus terminalibus lanceolatis acuminatis, 

1 Trans. Linn. Soc. Rot. EL 2: 260, 1887. ';V' : i ■ '' "• 



490 


BULLETIN OE THE TOKTLEY CLUB 


[VOL. 58 


caudis lanceolatis acuminatis glabris vel hispidulis, contiguis connatis. Stylus 
supra serrulato-asperulatus glaber, ramis brevibus oblongis vel ovatis obtusis 
glabris erectis vel semipatentibus.—Species typica S. talaumifolius, n. sp. 

A genus of the Mutisieae-Gochnatinae, allied to Wunderlichia Riedel 
and Stifftia Mikan, from both of which it is distinguished at once by the 
presence of very narrow pales on the receptacle at the base of each flower. 
The genus may be inserted in the system directly after Wunderlichia. In 
Stifftia {Augusta Leandro) the receptacle is naked, glabrous, shallowly and 
bluntly alveolate; the achenes are more or less fusiform with a short pappi- 
ferous collar, and (at least in S. chrysantha Mikan, type of the genus) dis¬ 
tinctly flattened and 10-ribbed, with rounded, not in the least angled sides; 
the anther-tails are free; and the style is not serrulate-asperulous above. 
The corollas and pappus do not differ from those of Stenopadus . In Wun¬ 
derlichia (of ’which I have examined only the unpublished W . tomentosa 
Glaz., evidently a very close ally of W. mirabilis Riedel, the original spec¬ 
ies), each flower is apparently completely surrounded by a series of stiff, 
deeply lacerate, irregularly connate, stramineous, glabrous pales about 2.3 
cm. long, breaking up into narrowly linear, attenuate, lacerate divisions 
1.5 mm. wide or less; the achenes, although somewhat 4-5-angled when 
young, are at maturity subterete, somewhat fusiform (distinctly contract¬ 
ed at least above), and about 10-ribbed; the pappus, in general features 
similar to that of Stenopadus , is deciduous in a ring or at least in large 
groups of bristles, and the plants are densely pannose- or lanate-tomen- 
tose, at least on the younger parts, with large suborbicular or broadly 
obovate leaves densely crowded at tips of branches. The styles and anthers 
do not differ essentially from those of Stenopadus . 

The species of Stenopadus (crrevos narrow , owados a follower , from the 
narrow receptacular pales) divided naturally into two groups, which may 
be defined as follows: 

Eustenopadus Blake, subgenus nov. Folia reticulato-venosa; corollas 
glabrae, limbi segmentis valde revolutis tubo brevioribus vel subaequalibus. 
Species typica S. talaumif olius, sp. nov. 

Stomatochaeta Blake, subgenus nov. Folia 1-nervia subevenia; corollas 
in apice tubi annulo hispido-barbato donatae, limbi segmentis rigidis erectis 
tubum subduplo usque ad quadruple superantibus. Species typica 5. crassi - 
folius, sp. nov. 

Stifftia Connellii N. E. Br., considered by its author a connecting link 
between Stifftia and Wunderlichia , entirely agrees in essential characters 
with the two new species of the subgenus Eustenopadus described below 
and should be transferred to the present genus as Stenopadus Connellii 
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(N. E. Br.) Blake, comb. nov. Brown was of the opinion that when more 
species were discovered Stijfiia and Wunderlichia would require to be 
united. The technical distinctions between the three groups here treated 
as genera are numerous and important, however, and the presence of re¬ 
cognizable group differences in gross characters strengthens the generic 
separations here made. 

Stenopadus talaumifolius Blake, sp. nov. Arbor ramosa 6 m. alta, ramis 
crassis Infra denudatis glabratis, novellis dense foliosis dense strigillosis; folia 
alterna obovata obtusa vel retusa basi cuneata petiolata Integra corlacea pen- 
ninervia reticulato-venosa glabra; capitula l~3-na sessilia vel brevipeduncu- 
lata majuscula ca, 15-flora homogama; involucri 3.8 cm. alti subcylindrici basi 
angustati valde gradati ca. Il-seriati appressi phyllaria corlacea striglllosa 
et ciliata glabrescentia exteriora ovata obtusa intima linearia acuminata; 
corollae 3.6 cm. longae glabrae, tubo limbi segmentis revolutis paullo longiore. 



Fig. 6. Stenopadus talaumifolius. 


Older branches subterete, striate, gray-barked, 5 mm. thick, those of the 
year gray-brown; internodes about 1-5 mm. long; petioles stout, 5-10 mm. 
long, narrowly margined above, strlgillose, glabrate; blades 4.5-10.5 cm. long, 

2.5- 5.5 cm. wide, narrowly marginate, shining, light green above, ■ lighter 
brownish-green and whitish-papillate beneath, the costa stout, prominent be¬ 
neath, the principal lateral veins about 8-10 pairs, prommuious-reticulate on 
both aides; peduncles wanting or 1 cm. long, stout, strlgillose; disk 4 cm. high, 
about 2 cm. thick in fruit; phyllaries (except the inmost) pale Brown, coriace¬ 
ous with thinner margin, the outermost ovate; about 3 mm. long, ‘2v5; mm. 
wide, the next ones ovate, 7-9 mm. long, 3-6 mm. wide, the middle bfles|aute- : 
oblong, to lanceolate, acute or acuminate to an ohtpse .apex;Tv5^2* 'cm. loftg,, 

3.5- 6 mm. wide, the Innermost somewhat thinner but firm, linear, acuminate, 
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1.5 mm. wide; receptacle flattish, glabrous, the pales very narrowly linear, 3 
cm. long, about 0.4 mm. wide, about equaling the pappus, stiff, acuminate, 
minutely serrulate-hispidulous, the apex slightly dilated; corollas fleshy, the 
tube 1.8-2 cm. long, cylindric to middle, then funnelform, 3 mm. wide at 
apex, the throat none, the segments linear-triangular, acuminate, strongly 
revolute, 2-nerved, 1.6 cm. long; achenes columnar-prismatic, about 4-angled 
and 12-ribbed, 9 mm. long, glabrous, blackish-brown, not contracted at apex 
and without obvious pappiferous collar; pappus multiseriate, graduate, 2.3 
cm. long, the bristles numerous, whitish, slightly flattened, hispidulous, the 
inner with somewhat dilated and bent tips, the outermost only 2 mm. long; 
anthers olive-green, 13 mm. long, the terminal appendages lanceolate, acumi¬ 
nate, about 3 mm. long, the sacs about 6.5 mm. long, the tails lanceolate, 
acuminate, 3.5 mm. long, backward-serrulate or hispidulous, those of ad¬ 
jacent anthers connate in pairs to apex; style finely sermlate-roughened above, 
the branches oblong, half-spreading, obtuse, glabrous, 1.3 mm. long. (PL 41.) 

Fig. 6. A. Corolla X2. B. Tip of one of the longer pappus-bristles X10. C. Anthers 
X4. D. Pale X2. E. Achene (part of pappus omitted) X2. F. Style-tip X5. 

Dryish, slopes of Savanna Hills, 4400 ft., 759 . Distinguished from Siena- 
padus Connellii (N. E. Br.) Blake by its much smaller heads and narrower 
leaves, and from S. eurylepis , described below, by its about 15~flowered 
heads and much narrower phyllaries. 

Stenopadus eurylepis Blake, sp. nov. Frutex ramis crassis dense strigosis; 
folia subconferta alterna obovata obtusa basi cuneata petiolata integra crasse 
coriacea penninervia utrinque prominulo-reticulata glabra, costa strigosa ex- 
cepta; capitula solitaria sessilia majuscula 28-30-flora homogaxna; involucri 
gradati ca. 3.7 cm. alti phyllaria exteriora late ovata obtusa ciliata et dense 
rufescenti-strigosa media oblonga apice paullum dilatata intima linearia apice 
ciliata; corollae glabrae 3.8 cm, longae, tubo limbi segmentis dimidio longiore. 

Branch about 5 mm. thick near tip, gray-strigose; branchlet of the year 
3 mm. thick, angled, rufescent; petioles 8-13 mm. long, stout, naked, densely 
strigose; blades 5-12.8 cm. long, 2.3-5 cm. wide, normally obtuse, occasionally 
retuse or obcordate, often somewhat inaequilateral, scarcely marginate, some¬ 
what shining, light-papillate beneath, penninerved, the lateral veins about 
13-18 pairs, of which 7-8 pairs are stronger and anastomose near the margin; 
phyllaries with olive-brown base, deep brown upper portion, and narrow pale 
brownish margin, coriaceous with thinner margin, the outer 6-15 mm. long, 
3.5-9 mm. wide, rounded, the middle ones 2.5 cm. long and 7 mm. wide, 
rounded, usually slightly contracted below apex, then barely ampliate, pu¬ 
bescent like the outer, the innermost linear, rounded or subtruncate, 2-3.5 
mm. wide; pales very narrowly linear, 3.5 cm. long, about 0.2 mm. wide, firm, 
at apex slightly dilated and ciliate; corolla-tube 2.2 cm. long, narrowly fuimel- 
form, the throat wanting, the 5 segments of limb linear-triangular, acuminate, 
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strongly revolute, 1.6 cm. long, 1.5 mm. wide at base; acbenes columnar- 
pentagonal, about 10-ribbed, 11 mm. long, about 1.8 mm. thick, glabrous, 
blackish-brown, shining; pappus multiseriate, graduate, 2.3 cm. long, whitish, 
the bristles slightly flattened, hispidulous, the longer slightly dilated at apex; 
filaments elongate, slender, triangular-dilated at base and there with a few 
bristles, the anthers 13 mm. long, the terminal appendages lanceolate, acumi¬ 
nate, connate below, 5 mm. long, the sacs 5.5 mm. long, the tails 2.5 mm. long, 
lanceolate, acuminate, those of adjacent anthers connate in pairs; style finely 
serruiate-roughened above, the branches not seen. 

At Agtiita, 3100 ft., 935. The material examined consists of four tips of 
branches 6 cm. long or less, with numerous detached leaves, flowers, and 
adienes. Three of the branches bear receptacles, in two instances with a 
few persistent pales, but in all the involucres have fallen entirely and are 
represented only by loose phyllaries in the pockets, so that the description 
of the involucre given above is necessarily imperfect. 

Stenopadus crassifolius Blake, sp. nov. Frutex 0.3 m. altus dichotome 
ramosus; rami crassi infra denudati densissime strigillosi, novellis rufescenti- 
bus; folia ad apices ramorum subconferta alterna obovata retusa basi rotun- 
data integerrima plana crasse coriacea marginata crasse petiolata ad basin 
costae utrinque strigillosa ceterum glabra utrinque inconspicue papillata 1- 
nervia venis 3-4-jugis immersis; capitula in apicibus ramorum 1-2 sessilia 
vel brevipedunculata majuscula ca. 45-flora homogama; involucri ca. 7-seriati 
ca. 2.3 cm. alti pfayllaria exteriora deltoideo-ovata acutiuscula coriacea ciliata 
ceterum glabra, intima angustissime linearia; corollae 2.7 cm. longae limbi 
5-partIti segmenta 5 rigida erecta lineari-triangularia tubuxn apice intus 
hispido-barbatum duplo superantia. 

Younger branches angulate, about 3 mm. thick, the older sub terete, 
grayish, 5 mm. thick; internodes of young growth 3-15 mm. long; petioles 
flattened, densely strigiliose, 5 mm. long; blades 3.3-7 cm. long, 1.5-3.5 cm. 
wide, often unequal at apex, rounded or cuneate-rounded and often unequal at 
base, brownish-green when dried, the thickened margin about 0.2 mm. wide; 
peduncles (present only when heads are paired, and then only in the lateral 
head) about 8 mm. long, thick, densely rufescent-strigose; disk of submature 
heads (excluding corollas) thick-cylindric, 3 cm. high;' involucre strongly 
graduate, the outer phyllaries (several series) deltoid-ovate, 6-12 mm. long, 
about 6 mm. wide, acutish, coriaceous, chestnut-brown with narrow paler 
brown margin, densely pilose-ciliate, otherwise glabrous, the middle ones 
similar, lance-oblong, acuminate, 3-4 mm. wide, the innermost narrowly 
linear, acuminate, hispidulous-ciliolate, 0 . 7 - 1.5 mm. wide;,receptacle fiattish, ; 
the narrowly linear pales 2.4 cm. long, equaling the pappus, firm, acuminate, 
slightly,-dilated at apex, hispidulous-ciliolate;' coroHas'apparently whitish, 
glabrous except for the dense Mspidity at apex of tube;within, the tube 9 mm. 
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long, the throat wanting, the lobes 1.8 cm. long, 0.8 mm. wide at base; achenes 
oblong, 7 mm. long, l.S-2.5 mm. wide, about 10-ribbed, often obcompressed, 
more or less distinctly 4-5-angled, blackish-brown, glabrous, shining; pappus 
multiseriate, graduate, 1.8 cm. long, the numerous bristles (or setiform awns) 
becoming brownish, very numerous, persistent, slightly flattened, hispidulous, 
not thickened at apex, the short outermost ones only 4 mm. long; anthers 9.8 
mm. long, the lanceolate acuminate terminal appendages yellowish, 3 mm. 
long, the sacs 4 mm. long, the lanceolate acuminate apically subobtuse tails 
2.8 mm. long, connate in pairs, slightly retrorse-hispidulous; style at maturity 



Fig. 7. Stenopadus crassifolius . 

surpassing the stamens 3 mm. or more, slender, toward apex slightly 
thickened and finely serrulate-roughened like the lower back of the style 
branches, these very short, erect, ovate, rounded, glabrous, 0.4 mm. long. 

Fig. 7. A. Corolla X2. B, Style-tip X5. C. Anthers X6. 

Central camp, 1014 (type); slopes of Ridge 25, 5500-6000 ft., 415, 

Gongylolepis glaberrima Blake, sp. nov. Frutex ubique glaber, ramis 
crassis; folia alterna saepius conferta obovata obtusa vel retusa basi rotundata 
vel cuneata brevipetiolata integra crasse coriacea penninervia prominulo- 
reticulata; capitula solitaria sessilia terminalia majuscula 13-15-flora homo- 
gama; involucri 3,5 cm. alti valde gradati phyllaria extima ovata intima an- 
guste oblonga omnia rotundata vel obtusa intima subscariosa, ceteris coriaceis; 
corollae bilabiatae 2.8 cm, longae; pappi 14 mm. long! gradati rufescentis' setae 
pallulum complanatae minute hispidulae. 
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Shrub (or tree ?), strictly glabrous throughout; branches apparently 
simple, 5-8 mm. thick, usually strongly cross-ridged by the scars of fallen 
leaves; internodes usually 2-5 mm. long, sometimes up to 12 mm.; petioles 

3- 9 mm. long, about 5 mm. wide; blades cuneate-obovate to oval-obovate, 

4- 9 cm. long, 2-6 cm. wide, with very narrowly revolute margin, penninerved 
and densely prominulous-reticulate especially beneath, the lateral veins about 
8-18 pairs, strongly anastomosing; involucre about 7-seriate, thick-cylindric, 
the phyllaries all appressed, the outer 6-8 mm. long, 4-6 mm. wide, coriaceous, 
deep chestnut brown, with paler brown border and narrow scarious margin, 
the middle ones similar but oblong or ovate-oblong, about 5 mm. wide, the 
innermost mostly scarious, 3.5-4 mm. wide, minutely erose at tip; receptacle 
fiattish, short-hirsute, epaleaceous; corollas glabrous, the tube 1.4 cm. long, 
slender-funnelform, the outer lip triangular-oblong, 3-toothed, 6-nerved, 1.4 
cm. long, about 4 mm. wide at base, the inner lip 2-parted, the segments revo¬ 
lute, lance-linear, 14 mm. long, 1.3 mm. wide at base; achenes columnar, 8 mm. 
long, about IG-nerved, deep brown, glabrous, bearing a pappiferous collar at 
apex; pappus multiseriate, graduate, 14 mm. long, rufescent, the bristles 
numerous, slightly flattened, minutely hispidulous, fragile, the outermost only 
1 mm. long; anthers 15 mm. long, the terminal appendages lance-linear, acute, 
connate below, 3.5 mm. long, the sacs 6.5 mm. long, the tails 5 mm. long, lance- 
linear, acuminate to obtusish, finely hispidulous, all connate for about 2/5 
their length or nearly to apex; style smooth, the branches oblong, 1.3 mm. 
long, subtruncate, obscurely 3-lobed, glabrous. 

Summit of Peak 7, 7100 ft., 614 , 617 (type), 647; ridge top, 6000 ft., 
1013. The material of this species is somewhat variable. No. 1013 has the 
only head in flower present in the specimens examined; the heads of no. 
617 , from which the details of receptacle are taken, are not yet opened, and 
the other numbers are without heads. In no. 1013 the leaves are compara¬ 
tively remote, the internodes being mostly 1 cm. long or somewhat more; 
in all the others the leaves are crowded and the branches strongly cross- 
ridged. In no. 647 and 1013 the leaves are larger and more cuneate-obo¬ 
vate, in the other two more oval-obovate and rounded at base. All appear, 
however to belong to one species. Gongylolepis glaberrima is distinguished 
from the only previously known species, G. Benthamiana Rob. Schomb., 
by its solitary sessile heads, and from G. erioclada , described below, by its 
completely glabrous character, as well as by its considerably larger heads. 
The relationships of the genus Gongylolepis Rob. Schomb., incorrectly re¬ 
ferred by Rentham and Hooker to the synonymy of Stiff'Ha, will be dis¬ 
cussed by the writer in a forthcoming paper in the American Journal of 
Botany. 1 ■ 1 1 

Gongylolepis erioclada Blake, sp. nov. Frutex ramis densissime subsericeo- 
piloso-tomentosis, aetate subglabratis; folia alterna crebra obovata vel ovalia 
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acuta vel obtusa basi rotundata vel cuneata Integra coriacea utrinque parce 
piloso-tomentosa saepius glabrata penninervia reticulato-venosa; capitula 
Bolitaria sessiiia terminalla 9-flora homogama; involucri ca. 2 cm. alti valde 
gradati phyllaria coriacea anguste scarioso-marginata glabra extima ovata 
intima anguste oblonga, omnia rotundata vel obtusa; corollae bilabiatae 19 
mm. longae. 

£ ‘Straggling bust, 3 m. high;” branches sub terete, usually striate, about 
3 mm. thick, at first very densely pilose-tomentose with subsericeous whitish 
hairs, in age finely gray-tomentulose; internodes 3-7 mm. long; petioles 2-4 
mm. long, flattened, broad, pilose-tomentose, glabrescent; blades 2.5-6 cm. 
long, 1.2-2.3 cm. wide, with very narrowly revolute margin, above shining 
green, quickly glabrate or remaining thinly pilose, beneath lighter green, 
thinly pilose-tomentose (densely so toward base of costa) or glabrate, penni- 
nerved, the principal veins about 8-13 pairs, anastomosing, prominulous es¬ 
pecially beneath; disk thick-cylindric, 2 cm. high; involucre 2-2.2 cm. high, 
about 6-seriate, appressed, the phyllaries comparatively few. with olive or 
deep brown, puncticulate, coriaceous body and narrow scarious margin 
(minutely erose above), the outer 4-7 mm. long, about 3.5 mm. wide, the 
middle oblong, about 4 mm. wide, the innermost narrowly oblong, 2.5 mm. 
wide; corollas glabrous, the tube 9 mm. long, the outer lip oblong, 3-denticu- 
late, 10-nerved, 10 mm. long, 4.5 mm. wide at base, the inner lip 2-parted, 
the segments lance-linear, acuminate, 2-nerved, 10 mm. long, 1.3 mm. wide 
at base; achenes subcylindric, 8 mm, long, contracted above, then widened into 
a pappiferous collar, about 10-nerved, glabrous, brown; pappus multiseriate, 
graduate, 12 mm. long, rufescent, the bristles slightly flattened, hispidulous, 
the outermost only 2 mm. long; anthers 11 mm. long, the terminal appendages 
lanceolate, acute, about 2.5 mm. long, the sacs 5 mm. long, the tails 3.5 mm. 
long, linear, acutish, all connate for about half their length, slightly hispidu¬ 
lous; style glabrous, not enlarged above, the branches oblong, half-spreading, 
2.2-2.5 mm. long, glabrous, subtruncate, irregularly 3-4-lobulate at apex. 

Dry slopes of Savanna Hills, 4400 ft., 758, 

Buidaea Blake, gen. nov. 

Frutices ramis infra denudatis, supra conferte follosis. Folia alterna sub- 
acicularia vel anguste linearia coriacea integerrima 1-nervia subsessilia. Capi¬ 
tula ratione parva vel magna solitaria terminalla pedunculata homogama 
9-21-flora, fioribus omnibus bilabiatis uniformibus vel exterioribus labio ex- 
teriore plusminusve longiore. Involucri subcylindric! aetate subturbinati 
gradati multiseriati phyllaria triangularia ad oblonga vel intima linearia 
saepius acuminata vel acuta straminea vel pergamentacea, intima subscario- 
sa, extima interdum subcoriacea. Receptaculum planum epaleaceum hirsu- 
tum. Corollae bilabiatae, labio exteriore 3-dentato erecto interiore 2-partito 
revoluto. Achenia plusminusve fusiformia subteretia ca. ,10-cost^ta" plus- 



1931] 


GLEASON: THE TYLER-DUIDA EXPEDITION 


497 


minusve hirsuta vel hirsutula, collar! pappifero nullo vel obscuro. Pappi non 
copiosi gradati pauciseriati straminei persistentis setae hispidulae vix com- 
planatae. Antherae caudato-sagittatae, appendicibus terminalibus triangu- 
laribus acuminatis, caudis liberis Hnearibus plusminusve acuminatis hirsutulis 
vel subglabris. Styli laevis rami mediocres vel longi erecti vel subpatentes 
glabri rotundati vel subtruncati.—Species typica D. Tatei, sp. nov. 

In Hoffmann's arrangement of the genera of this tribe, which is an 
improvement on that of Bentham, Duidaea falls in the subtribe Mutisinae. 
Its only close relative is Gongylolepis Rob. Schomb., which was wrongly 
referred to Stifftia Mikan by Bentham, who has been followed by all sub¬ 
sequent authors. Bentham's error is difficult to understand, since Stifftia 
is a member of the subtribe Gochnatinae, characterized by the regularly 5- 
parted corollas (at least in the disk), while those of Gongylolepis were de¬ 
scribed by Schomburgk as bilabiate. Although not distinguished from 
Gongylolepis, of which three species are now known, by very strong struc¬ 
tural characters, the three species of Duidaea differ decidedly from that 
genus in habit, with minor differences in involucre, receptacle, achen.es, 
pappus, anthers, and style branches, and are best treated as constituting 
an independent genus. The leaves of Duidaea are narrowly linear or subaci- 
cular and 1-nerved, those of Gongylolepis broad, penninerved and strongly 
venose; the heads of Duidaea are solitary and pedunculate, those of Gongy¬ 
lolepis solitary and sessile or several and loosely corymbed; the involucre 
of Duidaea is composed of comparatively thin, scarcely more than stra¬ 
mineous or pergamentaceous, mostly acute or acuminate phyllaries, that 
of Gongylolepis of strongly coriaceous, very blunt phyllaries; the receptacle 
of Duidaea is scarcely alveolate, that of Gongylolepis is strongly so; the 
achenes of Duidaea are pubescent at apex or throughout and are nearly 
or quite destitute of pappiferous collar, while in Gongylolepis the achenes 
are glabrous or obscurely puberulous and the pappiferous collar is con¬ 
spicuous; the pappus of Duidaea is more scanty and of less flattened brist¬ 
les, although these differences are not entirely constant; the anther tails 
are free in Duidaea, connate in Gongylolepis; and the style branches are 
mostly rounded in Duidaea, mostly truncate and often obscurely lobate in 
Gongylolppis. 1 

1 The genus Duidaea, all of whose species when sterile or only in bud give an im¬ 
pression of wiry stunted pine seedlings, is peculiar to the exposed plateau of Duida. 
D. rubricepSj seen first on Brocchinia Hills, occurred also where the southwest trail 
crossed ridges, but nowhere so abundantly as at Savana Hills. D. Tatei was found only 
in the rocky gorge of the Cano Negro, where it rooted in crevices in the jointed rock a 
little below high-water mark, D. pinifolia is much more aquatic, being abundant in the 
rocky bed of the brook at Central Camp, where it rooted in crevices as D. Tatei, but 
was invariably covered by even a small rise of the stream.—G.H.H.T. 
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Buidaea Tatei Blake, sp. nov, Frutex ramls infra denudatis glabratis, 
novellis densissime foliosis piloso-tomentosis; folia alterna lineari-acicularia 
1-nervia marginibus valde revolutis juventute laxe tomentosa mox glabres- 
centia; capitula mediocria solitaria terminalia pedunculata folia subae- 
quantia 9-flora bomogama; involucri ca. 6-seriati gradati 1.5-1.8 cm. alti 
phyllaria substraminea acuminata ad obtusa striata laxe pilosa et ciliata; 
corollae bilabiatae 2 cm. longae; acbenia apice bispidula. 

Brandies usually simple, often in tbrees, the older dark brown, smooth, 
glabrous, 2-4 mm. thick, the younger cross-ridged, finely tomentulose, those 
of the year densely and loosely pilose-tomentose with ochroleucous hairs; 
leaves very crowded, erect or spreading, at first loosely tomentose, at maturity 
glabrate or usually pilose on costa beneath; petioles about 1.5 mm. long, as 



broad as the blade; blades 2.3-6.8 cm. long, 0.8-1.5 mm. wide, subulately 
callous-pointed, coriaceous, light or yellowish green, shining above, the mar¬ 
gins often so strongly revolute as to conceal the costa; peduncles terminal 
or sometimes apparently axillary, 1.5-2 cm. long, slender, loosely pilose- 
tomentose, bearing near apex 2-3 triangular bracts about 2 mm. long; head 
(moistened) thick-cylindric, 2 cm. high, about 6 mm. thick, rounded at base; 
phyllaries about 24, whitish or brownish, often with reddish brown tips, the 
outer ones firmer, triangular or triangular-ovate, 2-6 mm. long, 1.5-2.5 mm. 
wide, the middle ones lance-oblong, acuminate to obtusish, 2.5-3.5 mm. wide, 
the innermost linear, acute to obtuse, 1.5-2.5 mm. wide, thinner and sub- 
scarlous; receptacle densely hirsute; corollas apparently purplish, the tube 7 
mm. long, hispldulous, the outer lip elliptic-oblong, 3-denticulate, 4-nerved, 
12.5 mm. long, 3.5 mm. wide, the inner lip 2-parted, the segments strongly 
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revolute, linear-lanceolate, acuminate, 2-nerved, 0.5 mm. wide at base; 
achenes fusiform, plump, about 10-ribbed, 6 mm. long, brown, shining, sparsely 
hispidulous at apex, otherwise glabrous; pappus rather sparse, multiseriate, 
graduate, stramineous, 1 cm. long, the bristles scarcely flattened, not thickened 
at apex, hispidulous, the outermost only 1.5 mm. long; anthers 7 mm. long, 
the terminal appendages lanceolate, narrowed to an obtusish tip, 1 mm. long, 
the sacs 3 mm. long, the tails linear, 3 mm. long, acuminate, free, densely 
hirsutulous; style smooth, the branches oblong, widened above, spreading- 
ascending, rounded, glabrous, 1 mm. long (PL 42). 

Fig. 8. A. Corolla X5. B. Style-tip X7.5, C. Anthers X5. D. Achene X5. E. Part 
of pappus-bristle X20. 

Gorge of Cano Negro, Savanna Hills, 4000 ft., 814. Distinguished from 
Duidaea pinifolia Blake by its loosely and rather persistently pilose-to- 
mentose branches, its strongly revolute-margined leaves, its pilose-tomen- 
tose peduncles, and only apically pubescent achenes. 

Duidaea pinifolia Blake, sp. nov. Frutex ramis infra denudatis, novellis 
densissime foliosis inter folia dense brevlterque tomentosis cito glabratis; folia 
alterna confertissima angustissime linearia subacicularia glabra 1-nervia; 
capitula mediocria solitarla vel bina terminalia 9-flora homogama peduncu- 
lata, pedunculis folia subaequantibus; involucri ca. 5-seriati valde gradati 
ca. 1.6 cm. alti phyllaria substraminea acuminata ad acuta parce pilosiuscula 
et ciliata vel ciliolata; corollae 1.5 cm. longae bilabiatae; achenia dense hir- 
suta. 

Shrub 0.6 m. high, the older branches glabrous, smooth, brownish, 2.5 
mm. thick, the younger cross-ridged; short growth of the year purple-brown, 
densely and compactly ochroleucous-tomentose between the bases of the 
leaves, quickly glabrate; leaves 2.5-7.5 cm. long, 0.7-1 mm. wide, obtuse or 
acutish, essentially sessile, purplish-red toward base,- above dark or light 
green, somewhat shining, with prominent sulcate costa, beneath light yellow¬ 
ish green, the whitish costa prominent, about half as broad as blade, and 
somewhat produced laterally so as to make the lower surface of leaf 2-sulcate; 
peduncles terminal or subterminal, 2.5-5 cm. long, slender, glabrous, bearing 
a few subulate bracts 3-8 mm. long; involucre (moistened) subcylindric, 5 
mm. thick, the phyllaries few(about 18) appressed, substramineous in texture, 
usually tinged with purple-brown, obscurely striate, the outer triangular or 
triangular-ovate, acuminate, 3-6 mm. long, 1.5-3.5 mm. wide, the middle ones 
oblong, acute or acutish, 4 mm. wide, the innermost similar but thinner and 
subscarious, obtuse or acutish, all finely erose-ciliolate and with scanty de¬ 
ciduous crisped hairs on back and pilose dilation; receptacle short-hirsute; 
corollas “white,15 mm. long, the tube and base of outer Hp outside crisped- 
pilosulous, the tube 6 mm. long, the outer lip oblong, 3-denticulate, 4-nerved, 
9 mm. long, 2.5 mm. wide, the inner lip 2-parted, the segments linear-tri- 
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angular, acuminate, 0.6 mm. wide at base, strongly revolute; achenes some¬ 
what fusiform, 10-ribbed, 6 mm. long; pappus straw-color, rather scanty, 
graduate, 1.2 cm. long, the bristles very slightly flattened, hispidulous, the 
outer 2 mm. long; anthers 6.3 mm. long, the terminal appendages triangular- 
ovate, obtusisli, 1 mm. long, the sacs 3.5 mm. long, the tails linear, acutish, 
free, finely serrulate toward tip, 1.8 mm. long; style smooth, the branches 
linear-oblong, truncate or truncate-rounded, erect, glabrous, 1.5 mm. long. 

Streambed at Central Camp, 4800 ft., 530 . 

Duidaea rubriceps Blake, sp. nov. Frutex ramis infra denudatis ad apicem 
densissime foliosis et pilosis; folia alterna linearia acutiuscula coriacea 1-nervia 
infra 2-sulcata primum tomentosa maturitate supra vel utrinque glabrata; 
capitula magna solitaria terminalia pedunculata 21-flora homogama; involucri 
ca. 8-seriati valde gradati ca. 3.5 cm. alti phyllaria substraminea vel exteriora 
subcoriacea oblonga ad linearia acuta margine tomentoso-ciliolata; corollae 
2.5 cm. longae bilabiatae; achenia sparse hirsutula. 

“Brittle shrub, 1 m. high/ 5 sparsely branched, the branches sometimes 
flexuous, the older fuscous-brown, smooth, glabrous, 3-4 mm. thick, the 
younger densely cicatricose, ochroleucous-tomentulose, the youngest densely 
leafy and densely ochroleucous-pilose "with straightish hairs; leaves very 
crowded at tips of branches, on petioles about 1 mm. long, the blades 2.5-4.5 
cm. long, 2-4 mm. wide, subacute, at first loosely and somewhat floccosely 
grayish- or ochroleucous-tomentose on both sides, soon smooth and shining 
above with the costa impressed or obscure, beneath more persistently gray- 
tomentulose but finally glabrate, yellowish-green, thick-margined, shallowly 
2-suIcate beneath with broad rounded costa; peduncles 2-2.5 cm. long, slen¬ 
der, tomentose, glabrescent, bearing several subulate acuminate bracts 12 mm, 
long or less; involucre (moistened) cylindric-campanulate, about 1.2 cm. thick, 
the phyllaries loosely appressed, mostly purplish-brown, tomentose-ciliolate 
or at length only obscurely ciliolate, glabrous dorsaily, with evident costa and 
several more obscure nerves, the outer phyllaries triangular, acuminate, simi¬ 
lar to the bracts of peduncle, 1-1.2 cm, long, about 2.5 mm. wide, the middle 
ones oblong, acuminate, 6-8 mm. wide, the innermost thinner, linear, 2-3,5 
mm. wide; receptacle densely short-hirsute; corollas “red/’ 2.5 cm. long, the 
tube puberulous, 6 mm. long, the outer lip linear, 3-denticulate, 4-nerved, 19 
mm. long, 2.8 mm. wide, the inner lip 2-parted, the segments narrowly linear- 
triangular, acuminate, strongly revolute, 2-nerved, 0.4 mm. wide at base; 
achenes fusiform-oblong, 6 mm. long, light brown, about 10-nerved, bearing a 
short pappiferous collar; pappus graduate, 1.5 cm. long, rather scanty, straw- 
color, the bristles scarcely flattened, hispidulous, the outermost 5 mm. long; 
anthers 15.5 mm. long, the terminal appendages triangular, acuminate to an 
obtuse apex, about 2 mm. long, the sacs about 7.5 mm. long, the tails 6 mm, 
long, narrowly linear, acuminate, free, retrorsely or irregularly short-hirsute; 
style smooth, the branches erect, linear, obtusely rounded, glabrous, 3 mm, 
long (PL 43). v •; 
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Brocchinia Hills, 4500 ft., 589 (type); Savanna Hills, 4400 ft., 1042 . 
Distinguished from both the other species by its broader and thicker leaves 
and larger heads. 

MUSCI 1 

Lowland species 

Octoblerhartjm ALBiDUM (L.) Hedw. On rock, top of Esmeralda 
Ridge, 226; on living and dead trees at Middle Camp, 334; Asia, Japan, 
Hawaii, and warmer parts of America. 

Octoblerhartjm ampullaceum Mitt. Among rocks, top of Esmeralda 
Ridge, 225; northern South America. 

Letjcqbryxjm Martianum (Hornsch.) Hampe. Among rocks, top of 
Esmeralda Ridge, 224; on living and dead trees at Middle Camp, 333; 
Foothills Camp, 750 ft., 1065; West Indies and northern South America. 

Syrrhopodon Bernoullii C. Mull. At Esmeralda, 1064; Guadeloupe 
and Central America. 

Brepanophyllum duidense Williams, sp. nov. Statura et habitu D. fuho 
Rich arete consimile sed recedit foliorum parte superiore lata plusminusve 
truncata duplicato-serrata. 

Plants sterile, growing in quite compact, rather dull, greenish-brown 
cushions, with more or less branching stems radiculose below, up to 3 cm. high, 
and usually bearing on the stout apex of the stem a cluster of reddish pro- 
pagula, about 100 fx long, with 10-12 cross-walls and tapering slightly in both 
directions from near the middle; cross-sections of stem about 60/x in diameter, 
showing no central strand, the ground-tissue of large, thin-walled cells and 
outer walls composed of about three layers of smaller, thick-walled cells; 
leaves complanate, very unsymmetric, spreading-recurved to one side, the 
larger up to nearly 3 mm. long and 0.8 mm. wide near the apex, the base only 
about half as wide as above, the margins flat and entire, except at the rounded 
or truncate, doubly serrate apex; costa narrow at base and slightly tapering 
upward, mostly percurrent or nearly so, the leaf-blade on one side very nar¬ 
row, often scarcely evident about halfway up and usually widest near the 
apex; cells of leaf mostly elongate-rhomboidal with somewhat thickened* 
pitted walls, the basal becoming much more elongate with thicker, more 
flexuous and pitted walls. 

PL 44. 1. Plant about natural size. 2. Lower stem-leaf X20. 3. Upper stem-leaf 
X20. 4. Median cells of leaf X275. 5. Apex of upper leaf X35, 6. Apex of stem with 
propagula X35. 7. Basal cells of leaf X320. 8. Propagulum X8G. 9. Cross-section of 
stem X160. 

Among rocks, top of Esmeralda Ridge, 222. Very different from the 
only other known species in the broad, truncate-serrate apex of the leaf. 

1 By R. S. Williams. 
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Rhizogqnium spiniforme (L.) Bruch. Foothills Camp, 750 ft., 1062; 
southern United States and warmer regions of the world. 

Pilosium flaccisetum C. Mull. Foothills Camp, 750 ft., 1063; Guiana 
and Bolivia. 

Sematophyllum galipense (C. Miill.) Mitt. Among rocks, top of 
Esmeralda Ridge, 223; at Foothills Camp, 750 ft., 1061; West Indies to 
Paraguay. 

Species of Mount Duida 

Sphagnum capillaceum tenellum (Schimp.) Andrews.’ Top of Ridge 
24, 6300 ft., 482; on Peak 7, 7100 ft., 482a; widely distributed in North 
and South America, Europe and Asia. 

Sphagnum magellanicum Brid. Top of Ridge 24, 6300 ft., 483; widely 
distributed in the Americas and the Old World. 

Campylopus praealtus (C. Miill.) Par. Top of Ridge 24, 6300 ft., 
485; on Peak 7, 7100 ft., 485a; known from Rio Janeiro and Porto Rico. 

Octoblepharum ERECTiFOLiuM Mitt. Sides and bed of creek at Pro- 
visional Camp, 6300 ft., 571; Jamaica and Costa Rica. 

Octoblepharum pulvinatum (Dz. & Mb.) Mitt. Top of Ridge 24, 
6300 ft., 488; Central America, northern South America. 

Lextcobryum giganteum C. Mull. Sides and bed of Creek at Pro¬ 
visional Camp, 6300 ft., 507; Central America, northern South America. 

Carinafolium Williams, gen. nov. 

Genus Octoblepharo arete simile sed differt carina manifesta ad partem 
costae basalem pagina dorsale, chlorocystis plerumque 4-angulatis perparvis 
efc ad paginam dorsalem saepissime proximioribus. 

Glossy yellowish-white plants of medium size. Stems without rhizoids, 
often branching in the upper part, in cross-section showing cells of nearly 
uniform size, all except the outer row with somewhat thickened reddish walls, 
the walls of the outer row thinner and hyaline. Leaves and cells much like 
those of Octoblepharum in structure, but the costa with a distinct keel extend¬ 
ing from near the base about one fourth up the leaf on the lower side; the 
mostly 4-angled chlorocysts very small and rather nearer the dorsal than the 
ventral side of the leaf. 

Camafolium Tatei Williams, sp. nov. Caulibus ochroleucis laxe caespito- 
sis saepe ramosis, ca. 3 cm. altis, sectione transversale 5-gonis, reste centrale 
nulla, cellularum corticaiium pallidarum strato unico obtectis; foliis erecto- 
patentibus, paullum flexuosis, fere linearibus; costae carina ad partem folii 
quartam extendente. 

Flowers and fruit unknown; growing in compact, glossy, yellowish-white 
tufts with erect, unbranched or slightly branched steins about 3 cm. high; 
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stems in cross-section more or less pentagonal, 0.15-0.20 mm. in diameter, 
without central strand, the cells all with thickened red walls, except the outer 
layer in which the walls are quite thin and pale; leaves nearly linear, up to 5 
mm. long, erect-spreading, often slightly flexuous, acutely pointed, flat in 
upper part, the larger ones somewhat concave below and bearing on the under 
side of the costa a little above its base a distinct keel about one fourth the 
entire length of the costa; cross-sections in lower part of leaf show two layers 
of leucocysts across the greater part of the leaf except at the margins and along 
the thickened middle, with mostly very small 4-angled chlorocysts usually a 
little nearer the dorsal than the ventral side; median leaf-cells more or less 
rectangular with very thin, minutely pitted walls, and pores rather indistinct 
and slightly oval; the marginal blade-cells often very narrow about halfway 
up the leaf and in 3-6 rows; the costa at base narrowed, with blade of 4 or 5 
rather wide cells on each side. 

PL 45. 1. Plant about natural size. 2. Larger stem-leaf, showing keel X14. 3. Two 
smaller leaves, not keeled Xl4. 4. Apex of larger leaf Xl25. 5. Part of base of same 
X125. 6. Median leaf-cells from lower side of leaf X180. 7. Cross-section of leaf near 
upper end of keel X18Q. 8. Cross-section near best developed part of keel X180. 
9. Cross-section of stem Xl80. 

Without definite locality, 5700 ft., 1054. The distinct keel toward the 
base on the back of the costa in the upper leaves seems to be unique in the 
Leucobryaceae. 

Macromitritjm ulophyllum Mitt. On tree-trunk, High Point Camp, 
6800 ft., 596; northern South America. 

Funaria calvescens Schwaegr. On burned ground, Burned Moun¬ 
tain, 6700 ft., 684; widely distributed in Europe, Asia, Africa and temper¬ 
ate and tropical America. 

Rhizogonium Lindigii (Hampe) Mitt. Sides and bed of creek at Pro¬ 
visional Camp, 6300 ft., 513; central and northern South America. 

Polytrichtjm antillartjm: Rich. On burned ground, Burned Moun¬ 
tain, 6700 ft., 683; West Indies, Central America and northern South 
America. 

Hypnella pilotrichellqides Broth. Sides and bed of creek at Pro¬ 
visional Camp, 6300 ft., 508; also known from British Guiana. 

Sematophyllum tequendamense (Hampe) Mitt. Near top of Peak 
7, 7050 ft, 660; Venezuela, Colombia, and Bolivia. 
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Appendix 


Temperatures and weather on Mount Duida 


Camp 

Date 

6 A.M. 

2 P.H. 

7 P.M. 

Remarks 

Foothills Camp 

Nov. 15 

79 


81 


750 feet 

a 

16 

76 


79 

Heavy rain during night. 

u 

a 

u 

17 

77 


78 

Day clear. Rain in evening. 

it 

a 

u 

18 

75 



Showers in evening. 

a 

u 

it 

19 

75 




a 

a 

ti 

20 

73 



Clear dry day and night. 

a 

u 

it 

24 

76 


79 


a 

a 

u 

25 

74 


80 


Provisional Camp 

ti 

27 

63 


67 


6300 feet 

u 

28 

65 


66 


a 

a 

tt 

29 

64 


67 


a 

a 

a 

30 

60 

73 

66 


a 

a 

Dec. 

1 

54 

76 

68 


a 

a 

a 

2 

62 




u 

u 

a 

7 

58 


62 


tt 

a 

a 

8 

62 

67 

63 


u 

a 

a 

9 

59 


64 


a 

u 

a 

10 

59 




a 

a 

a 

11 

61 


63 


a 

a 

a 

12 

61 




a 

u 

a 

13 

62 




Central Camp 

tt 

22 

63 


67 


4800 feet 

tt 

23 

62 


68 


u 

a 

a 

24 

64 


67 


a 

u 

a 

25 

63 




u 

u 

u 

26 

63 

72 

66 

: 

a 

a 

tt 

27 

59 


68 


a 

u 

u 

28 

63 


67 

Cloudy; showers at night. 

a 


tt 

29 

65 


65 

Rain all morning and night. 

u 

a 

ti 

30 

64 


64 

Rain all morning; afternoon and 








evening clear. 

a 

a 

ti 

31 

61 

74 

64 

Night clear. 

u 

a 

' Jan. 

1 

64 

74 

63 

Heavy clouds during night; rain 








at 4 p.m. 

a 

u 

a 

2 

62 


65 

Morning clear. Rain in evening. 

a 

a 

a 

3 

56 

75 

64 

Clear. 

a 

a 

a 

4 

61 

71 

64 

Morning cloudy, clearing at 2 p.m. 








Rain in evening. 

u 


a 

S 

64 


66 

Morning cloudy, clearing at 2 p.m. 








Rain in evening. 
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Appendix ( Continued) 
Temperatures and weather on Mount Duida 


Camp 

Date 

6 A.M. 

2 P.M. 

7 P.M. 

Remarks 

a 

a 

Jan. 

6 

64 

78 


Morning cloudy with heavy fog; 
afternoon clear. 

a 

a 

a 

7 

65 


66 

Morning cloudy; clear 2-5:30 p.m.; 
rain in evening. 

ti 

a 

a 

8 

64 


67 

Morning cloudy; clear 2-5:30 p.m.; 
evening cloudy. 

Li 

a 

ti 

9 

63 


64 

Hazy. 

Desfiladero 

a 

10 

60 


60 

Clear only in early morning. Rain 
in p.m. 

High Point 
7100 feet 

a 

11 

! 55 

! 

| 


59 

Clear only in early morning. Rain 
6 P.M. 

a 

u 

a 

12 

57 


62 

Clear only in early morning. Night 
clear. 

u 

a 

a 

13 

56 


62 

Showers 4-8 p.m., clearing. 

a 

a 

u 

14 

| 53 

1 

58 

62 

Very clear in early morning; heavy 
fog during day. 

u 

tt 

a 

15 

54 

70 

57 

Very clear day. Strong northeast 
winds. 

u 

a 

u 

16 

56 


60 

Thick clouds and fog all day; clear 
in central valley. 

u 

u 

u 

17 

54 


57 

Early morning clear; cloudy, then 
clearing in p.m. 

u 

a 

a 

18 

54 


58 

Very clear day; night clear. 

a 

Li 

a 

19 

54 

68 

62 

Morning clear; rain in afternoon. 

a 

a 

ti 

20 

56 

72 

58 

Rain all day, clearing at 5 ;30 p.m. 

it 

a 

u 

21 

57 

62 

58 

Early morning clear; clouds and 
light rain during day. 

a 

a 

u 

22 

57 


58 

Heavy clouds during day; strong 
NE. winds all night. 

u 

a 

a 

23 

56 

65 

59 

Heavy clouds during day; strong 
NE. winds all night. 

a 

a 

a 

24 

58 


60 

Strong NE. wind with driving fog 
all day and evening; central 
valley clear. 

a 

a 

a 

25 

55 


61 

Intermittent cloud, increasing in 
P.M. 

it 

u 

a 

26 

54 


61 

Early morning clear, cloudy during 
day, clearing at 6 p.m., showers 
in central valley. 

a 

a 

a 

a 

a 

u 

27 

28 

58 

56 


61 

Cloudy; light NE. wind with 
showers; central valley dear. 
Intermittent cloud all day; cen¬ 
tral valley clear. 
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Appendix {Continued) 
Temperatures and weather on Mount Duida 


Camp 

Date 

6 a.m. 

2 P.M. 

7 P.M. 

Remarks 

Agua Linda 

Jan. 30 

60 


61 

Clear at 6 a.m., clouded on scarp 
by 7 A.M.; clearing at 1:30 P.M. 

a 

£( 

“ .31 ! 

60 


62 

Heavy cloud to E. Thunder¬ 
storms in p.m. and night. 

u 

a 

Feb. 1 

61 


63 

Heavy cloud, clearing at 4 p.m. 
Rain in evening; heavy rain at 
night. 

a 

a 

“ 2 

59 


62 

Morning very cloudy, clearing at 3 
p.m. ; Central Valley clear all day. 

a 

u 

« 3 

: 

60 


63 

Morning cloudy, light rain in p.m., 
clearing. 

tt 

a 

« 4: 

57 


60 

Day and night clear and dry. 

a 

tt 

“ 5 

54 


60 

Morning clear, clouding in p.m., 
night clear. 

a 

a 

“ 6 

56 


62 

Light NE. wind; showers in p.m., 
with increasing cloud. 

a 

a 

a 7 

60 


61 

Rain all day, clearing in late p.m., 
night clear. 

u 

a 

“ 8 

57 


62 

Morning cloudy, rain 1-4 p.m., 
clearing. 

a 

it 

“ 9 

56 


61 

Clear all day and evening. 

Savanna Hills 

“ 11 


78 

66 

Day clear; heavy cloud to NE. 

4500 feet 

1 

" 12 

63 


66 

Thick cloud with rain from NE.; 
night clear. 

a 

u 

a 

a 

a 

a 

a 

u 

££ 13 

« 14 

£< 15 

££ 16 

58 

61 

59 

61 


65 

Morning clear; rain during night. 
Morning clear, clouding in p.m.; 

showers at 5:30; night clear. 
Morning clear; strong NE. wind 
and showers in late p.m. 

Morning cloudy, clearing. 

u 

a 

" 19 

60 


67 

Morning clear, clouding at 4:30 
P.M.; showers at 5 p.m. and all 
night. 

a 

a 

« 20 

61 

83 

66 

Clear day, strong NE* wind; rain 
at 4 p.m. 

it 

a ' 

a 

it 

* 21 

“ 22 

62 

58 


65 

Morning cloudy, clearing in p.m.; 
showers in evening, night dear. 

. Fair all day. 
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INDEX TO AMERICAN BOTANICAL LITERATURE 

1927-1931 

The aim of this Index is to include all current botanical literature written 
by Americans, published in America, or based upon American material; the 
word America being used in the broadest sense. 

This index is reprinted monthly on cards, and furnished in this form to 
subscribers at the rate of three cents for each card. Selections of cards are not 
permitted; each subscriber must take all cards published during the term of his 
subscription. Correspondence relating to the Index may be addressed to the 
Treasurer of the Torrey Club. 

Ames, O. An addition to the flora of Honduras. Proc. Biol. Soc. 

Washington 44: 43-44. 22 My 1931. 

Ames, O. A new species of Pleurothallis from Central America. 

Proc. Biol. Soc. Washington 44: 41, 42. 12 My 1931. 
Anderson, W. A. A list of Tennessee ferns. Am. Fern Jour. 20: 
143-150. 26 D 1930; 21: 11-20. "Ja-Mr” 6 Ap 1931; 64-71. 
20 Je 1931. 

Andrus, C. F. The mechanism of sex In Uromyces appendiculatus 
and U . Vignae . Jour. Agr. Res. 42: 559-587./. 1—11 . 1 My 
1931. 

Armstrongs G. ML, & Albert, W. B. A study of the cotton plant 
with especial reference to its nitrogen content. Jour. Agr. 
Res. 42: 689-703. f. 1-3. 15 My 1931. 
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drono 1: 185-186. S 1928. 

Bamford, R„, & Gershoy, A. Studies In North American violets. 
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Agr. Exp. Sta. Bull. 325: 1-53. pL 1—22. “D 1930” Ap 
1931. 

Bartholomew, E. T. Herbarium arrangement of mycological 
specimens. Mycologia 23 : 227-244. pL 21 f 22+f. 1-4. 1 My 
1931. 

Bates, C. G., & Roeser, J. Jr. Light intensities required for 
growth of coniferous seedlings. Am. Jour. Bot. 15: 185—194. 
/. I. 27 Mr 1928. ■ 

Baxter, E. M. A new species of Neomammillaria. Jour. Cactus 
& Succ. Soc. Am. 2: 471-472. Must . My 1931. 

Neomammillaria phitauiana Baxter. 

Beck, W. A. Variations in the Og of plant tissues. Plant Physiol. 
6: 315-323./. 1-4. Ap 1931. 

Blakeslee, A. F. The genetic view-point. Science II. 73: 571— 
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f. 1. My-Je 1931. 
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Nac. Rio de Janeiro 6: 303-305./. 1-3. D 1930. 
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flora of Wisconsin. XII. Polypodiaceae. Trans. Wisconsin 
Acad. Sci. 26: 263-273./. 1-30. 1931. 
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lima-bean scab. Phytopathology 21: 559. My 1931. 

Burr, G. O. Native vegetation in the pre-historic Lake Bonne¬ 
ville basin. Jour. Am. Soc. Agron. 23: 407-413. My 1931. 
Bush, B. F. Francis Daniels' grasses. Am. Midi. Nat. 12: 343- 
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marine algae. Plant. Physiol. 6: 295-305. Ap 1931. 
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Campbell, D. H. The Australasian element in the Hawaiian 
flora. Am. Jour. Bot. IS: 215—221. 28 Mr 1928. 
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III. 369-375. pi. 1-7. F 1931. 
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lings. Science II. 73: 531-533. illust. 15 My 1931. 
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ploration of Colombia. Jour. Dep. Agr. Porto Rico 14:282- 
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Ciferri, R. Quinta contribuzione alio studio degli Ustilaginales. 

Ann. Myc. 29: 1-74./. 1-17. 1931. 

Clausen, J. Chromosome number and relationship of some 
North American species of Viola . Ann. Bot. 43: 741-764-. 
/. 1-60. O 1929. 

Cool, ML T. La rona de la toronja en Puerto Rico. Porto Rico 
Agr. Exp. Sta. Circ. 92: 1-15./. 1-3. 1931. 

Cook, O. F. Inequality of cotton fibers. Jour. Heredity 22: 
25-34./. 11-14. Ja 1931. 

Cooper, D. C. Microsporogenesls in Buginvillaea glabra . Am. 

Jour. Bot. 18: 337-358. pi. 22-26. 27 My 1931. 

Costello, D. P. Comparative study of river bluff succession on 
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Gaz. 91: 295-307,/. 1-6. 15 My 1931. 
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XIII. Fagaceae. Trans. Wisconsin Acad. Sci. 26: 277-279. 
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Proc. Am. Philos. Soc. 66: 309-318. 1927. 
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Proc. Am. Philos. Soc. 66: 319-355. 1927. 

Davis, J. J. Notes on parasitic fungi in Wisconsin. XVIII. 
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Davis, W. H. Anthracnose, Alternariose and Botrytis rot of the 
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101-108./. 1-3. My 1931. 
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phototropism to the wave-length of light. Plant Physiol. 
6: 307-313./. 1, 2. Ap 1931. 

Jones, J. P. The diagnostic value of plant symptoms in deter¬ 
mining nutrient deficiencies of soils. Jour. Am. Soc. Agron. 
23: 352-356. My 1931. 
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mus. Univ. Kansas Sci. Bull. 19: 221-260. pi. 22-27 . J11930. 
Malme, G. O. A. N, Hieracea brasiliensia. Ark. Bot. 23A 15 : 
1-10. pi. 1 } 2. 15 My 1931. 

Marquand, C. V* B. A biological holiday in the eastern Alps. 

Bryologist 34: 23-26. "Mr” 15 Je 1931. 

Mason, H. L. Additions to the flora of California. Madrono 1: 
187-188. N 1928. 

Matsuura, H. Genic analysis in Avena. Jour. Sci. Hokkaido Imp. 
Univ. V. 1: 77-107. Ap 1931. 

May, Co, & Gravatt, G. F. The Dutch elm disease. U. S. Dep. 

Agr. Circ. 170: 1-10./. 1-6. My 1931. 

Meinecke, E. P. Forest tree diseases and their control. Jour. 

, Forest. 29: 688-69 5. My 1931. 

Melchior, H. Die Scropulariaceen-Gattungen Orthocarpus und 
Castillftja in Siidamerika. Notizbl. Bot. Gaft. Berlin 11: 
111-123. 31 Mr 1931. 
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Merrill,, E. D. The California Botanic Garden. Madrono 1:163- 
164. Mr 1928. 

Merrill* E, D. The local resident's opportunity for productive 
work in the biological sciences in China. Lingnan Sci. Jour. 
7: 293-296. “Je 1929” Mr 1931. 

Merrills E. D. Unrecorded plants from Kwangtung Province, II. 
Lingnan Sci. Jour. 7: 297-326. “Je 1929” Mr 1931. 

Twenty new species in various genera are described. 

Mildbraed, J. Plantae Tessmannianae peruvianae. VIII. No- 
tizbl. Bot. Gart. Berlin 11: 135-146. 31 Mr 1931. 

Millan, A. R. Solanaceas Argentinas clave para la determination 
de los generos. Bol. Min. Agr. Nac. Argentina 30: 3-21. 
/. 1-7. Mr. 1931. 

Miller, J. H. Xylariaceae. In Chardon & Toro, Mycological ex¬ 
ploration of Colombia. Jour. Dep. Agr. Porto Rico 14: 
271-275. O 1930. 

Molfino, J. F. Notas botanicas. VII. An. Soc. Cien Argentina 6: 
367-384. illust. Je 1931. 

Montgomery, C. E. Ecology of the mosses of Grand de Tour re¬ 
gion of Illinois, with special reference to pH relations. Bot. 
Gaz. 91: 225-251. 15 My 1931. 

Muenscher, W. C. Myxomycetes. In Chardon & Toro, Myco¬ 
logical exploration of Colombia. Jour. Dep. Agr. Puerto 
Rico 14: 214-215. O 1930. 

Mulay, A. S. Statistical study of the total nitrogen in Bartlett 
pear shoots. Plant Physiol. 6: 333-338./. 1-5. Ap 1931. 
Munz, P. A. Studies in Onagraceae. VI. The subgenus Anogra 
of the genus Oenothera. Am. Jour. Bot. 18: 309-327. 27 My 
1931. 

Neller, J. R. Is electrodialysis useful in a study of apple tissue? 

Plant Physiol. 6: 355-359./. 1. Ap 1931. 

Neller, J. It. Relation of catalase activity to physiological break¬ 
down in Jonathan apples. Plant Physiol. 6:347-354./. 1, 2. 
Ap 1931. 

Osterhout, W. J. V., & Hill, S. E. The production and inhibition 
of action currents by alcohol. Jour. Gen. Physiol. 14: 611- 
616./. 1-3. 20 My 1931. 

Overholts, L. O. Eu-basidiomycetes. In Chardon & Toro, Myco¬ 
logical exploration of Colombia. Jour. Dep. Agr. Porto Rico 
14: 348-354. O 1930. 

Pampanini, R. Plantae Sinenses a Dre. H. Smith 1921-22 lectae. 

Meddel. Goteborgs Bot. Trad. 6: 67-78. 1930. 

Perkins, A. E. Some unusual plants of Erie County. Hobbies 2: 
206-211. illust. Ap 1931. ; 
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Perry, L. M. The vascular flora of St. Paul Island, Nova Scotia. 

Rhodora 33: 105-126. Must, 8 My 1931. 

Petersen, N. F. Vegetative propagation in the Missouri gourd. 

Science II. 73: 528. 15 My 1931. 

Pilger, R. Eine netie Art von Boopis aus Sudbrasilien. Notlzbl. 

Bot. Gart. Berlin 11: 101-102. 31 Mr 1931. 

Pittier, H. Note on Escallonia tortuosa H. B. K. Trop. Woods. 
26: 11-12. 1 Je 1931. 

Porterfield, W. M. A review of the literature of the growth of 
bamboo. Lingnan Sci. Jour. 7: 327-336. “Je 1929” Mr 
1931. 

Puttemans, A. Uma ferrugem nova em planta australiana culti- 
vada no Brasil. Bob Mus. Nac. Rio de Janeiro 6: 311—314. 
Must, D 1930. 

Ramaley, F. Growth of plants under continuous light. Science 
II. 73: 566-567. 22 My 1931. 

Reade, J. M. Vaccinium Ashei sp. nov. Torreya 31: 71-72. 
My-Je 1931. 

Record, S. J. West African avodire (Turraeanthus africana ). 

Trop. Woods 26: 1-9. 1 Je 1931. 

Reinking, O. A., & Humphrey, C. J. Laboratory tests on the 
durability of Philippine woods against fungi. Philippine 
Jour. Sci. 45: 77-91. pi, i, 2. My 1931. 

Roberts, C. M. Leucobrytim albidum for West Virginia. Bryolo- 
gist 34: 22. “Mr” 15 Je 1931. 

Roscoe, M. V. The algae of St. Paul Island. Rhodora 33 : 127- 
131. pL 208+f . 1 . 8 My 1931. 

Roush, E. M. F. A monograph of the genus Sidalcea. Ann. 

Missouri Bot. Gard. 18: 117-244. pi, 5—13, Ap 1931. 

Roy, H. Peuplements forestiers et vegetation sous-bois. Nat. 

Canadien 58: 105-112. My 1931. 

Ruiz, L. F. Datos para la agrostologia Argentina y valor nutri- 
tivo de algunas gramineas forrajeras. Bol. Min. Agr. Nac. 
Argentina 30: 49-69. Must, Mr 1931. 

Rydberg, P. A. Notes on Fabaceae—XII. Bull. Torrey Club 56: 
539-554. “D 1929” 18 F 1930; XIII. Bull. Torrey Club 
57: 397-407. “Je 1930” 20 Je 1931. 

Sampaio, A. J. de. A nomenclatura botanica e o methodo de 
typos. Bol. Mus. Nac. Rio de Janeiro 6: 149-188. S 1930. 
Sampaio, A. J, de. Phytogeographia do Brasil. Bol. Mus. Nac. 

Rio de Janeiro 6: 271-299. map, D 1930. 

Sandwith, N. Y. Contributions to the flora of tropical America. 

VI. New and noteworthy species from British Guiana, Dil~ 

, leniaceae-Connaraceae. Kew Bull. Misc. Inf.1931: 170— 



516 


BULLETIN OB THE TORREY CLUB 


[VOL* SS 


188* 1931; VII. New and noteworthy Leguminosae and 
Rosaceae from British Guiana. 357-377. 1931. 

Sax, K. Plant hybrids. Arnold Arbor. Bull. Pop. Inf. 5: 17-20, 
Must. 15 My 1931. 

Seaver, F. J. Pezizales. In Chardon & Toro, Mycological ex¬ 
ploration of Colombia. Jour. Dep. Agr. Porto Rico 14: 
225-227. O 1930 

Belanopsis Ingae sp. nov. is described. 

Shear 3, G* M* Studies on inanition in Arachis and Phaseolus . 

Plant Physiol. 6: 277-294./. 1-4. Ap 1931. 

Skottsberg, C. Einlge Pflanzen von der Oster-Inseh Meddel. 

Goteborgs Bot. Trad. 3: 163—165. 22 D 1927. 

Skottsberg, C. Notes on some recent collections made in the Is¬ 
lands of Juan Fernandez. Meddel. Goteborgs Bot. Trad. 4: 
155-171./. 1-17. 23 Ja 1931. 

Skottsberg, C. Remarks on the flora of the high Hawaiian vol¬ 
canoes. Meddel. Goteborgs Bot. Trad. 6: 47-65. 1930. 
Sktija, H. Einiges zur Kenntnis der Brasilianischen Batracho- 
spermen. Hedwigia 71: 78-87. pi. 2, 2. My 1931. 

SIavin s A. B. Notes on new forms of Malus and Crataegus. Am. 

Midi. Nat. 12: 363-366. My 1931. 

Small, J. K. The water-lilies of the United States. Jour. N. Y. 

Bot. Gard. 32: 117-121./. 1-4. My 1931. 

Smith, G* M. Notes on the Volvocales. I-IV. Bull. Torrey Club 
57: 359-370. pi. 17 , 18. “Je 1930” 20 Je 1931. 

Three new species in Eudorina are described. 

Smith, L. L. W., & Smith, O. Light and the carotinoid content 
of certain fruits and vegetables. Plant Physiol. 6: 265-275. 
Ap 1931. 

Sommer, A. L. Copper as an essential for plant growth. Plant 
Physiol. 6: 339-345./. 1-3. Ap 1931. 

Sparrow, F. K. Jr. Observations on Pythium dictyosporum. My- 
cologia 23: 191-203. pi. 20+f. 1.1 My 1931. 

Standley, P. C. Talisia floresii, a new fruit tree from Yucatan. 

Trop. Woods 26: 14-15. 1 Je 1931. 

Stearms, M. Alpines of the Simplon Kulme Pass. Gard. Chron. 
Am. 35: 175. My 1931. 

Stevens, F. L. A comparative study of Sclerotium Rolfsii and 
Scleroti-um Delphinii. Mycologia 23: 204-222./. 1-16. 1 My 
1931. 

Stevens, F. L. Parasitic fungi of Peru and Ecuador. Ann. Myc. 
29; 102-106./. 1 - 3 . 1931. 

Includes descriptions of one new genus and of five new species. 



Heterothallism and hypothetical hormones in Neurospora 

B. 0, Dodge 
(with a text figure) 

There is a controversy of many years standing among mycologists as 
to whether in such forms as Pyronenia and the Erysiphaceae an act of fer¬ 
tilization precedes the formation of ascocarps. Professor and Madame 
Moreau 1 have recently questioned the possibility of such a process at the 
origin of perithecia in species of Neurospora . In a more recent preliminary 
note, Moreau and Moruzi 2 have described an interesting culture experi¬ 
ment in which the U-tube plays an important r&le. It is claimed that their 
results further support the doctrine of the absence of a copulation at the 
origin of the ascocarp. The U-tube is a familiar piece of apparatus to stu¬ 
dents of physics and chemistry, and it is often used in experiments with 
bacteria and yeasts where the evolution of gases is being studied. Its use 
in an attempt to settle the puzzling questions of sexuality and heterothal¬ 
lism in the fungi is something new. 

THE MOREAU-MORUZI U-TUBE EXPERIMENT 

The culture tube was provided with two arms M and N of large di¬ 
ameter, while the median connecting portion was of smaller diameter 
(fig. 1). The culture medium was com meal agar, upon which species of 
Neurospora fruit abundantly when mated. The experiment was carried 
out with two races of Neurospora. The race sowed in arm M was an orange- 
colored Monilia mold found in mushroom beds. It appeared to be the 
Monilia stage of a species of Neurospora. The race sowed in arm N was a 
strain of N. sitophila obtained from the writer. They had previously proved 
that these two races, sowed separately, produced only little sclerotia, but 
sowed together in the same Petri dish culture they produced perithecia 
with asci and ascospores. After some days (*au bout de quelques jours’) 
small sclerotia were formed in each branch M and N, and then fertile per¬ 
ithecia developed, but only in the arm M. At first it was thought that the 
mycelium from the arm N had grown down around to mix with that in 
arm M. This was proved not to be the case in the following way. 

As soon as perithecia appeared in M a section fa~b ? of the median por¬ 
tion of the tube was cut out and placed in a sterile damp chamber. The 
arm ends M and N were also placed in sterile containers. No growth ever 

1 Moreau, Fernand, et Mme. Moreau. Le developpement du perithece chez 
quelques Ascomycetes. Rev. Gen. Bot. 42: 65-98. 1930. 

2 Moreau, Fernand, et Mlle. C. Moruzi. Recherches experimentales sur la 
formation des p6ritheces chez les “Neurospora.” Compt. Rend. Acad. Sci. Paris 192: 
1476-1478. 8 June 1931. 

[The Bulletin eor November (58 : 465-516) was issued 24 December 1931.] 
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appeared in the section ‘a-b\ After some days hyphae with conidia devel¬ 
oped at the freshly cut ends of the M and N pieces. Conidia from these two 
sources were sowed separately, but the cultures developed no peritheda. 
Sowed together in the same Petri dish, peritheda with asci matured. This 
would seem to prove that the race cultured at M was not hermaphroditic. 
The characters of the asci and spores produced would have determined 
this point more certainly, but these details are not given. 

Since it was proved that no hyphae passed from N to M, these authors 
conclude that there can be no act of copulation at the origin of the peri- 
thecium. There must be something developed analogous to hormones 
Charmozones’) which, diffusing through the agar in advance of the my¬ 
celial growth, induces the incipient perithecia in M y represented by sclero- 
tia, to continue on to mature perithecia. Heterothallism in Neurospora, 
then, they conclude, is nothing more than a matter of diffusible hormones. 
The real act of fecundation occurs when two nuclei fuse in the ascus. 

SOME GENERAL CONSIDERATIONS 

We are all modifying our old notions as to the nature of sex in animals 
and higher plants. While using the terms sex and sexuality for conveni¬ 
ence in describing the phenomena attending reproduction in Neurospora 
and Ascobolus, the writer has tried to avoid expressing himself very de¬ 
finitely on this question, being more content to learn what really happens, 
or what kinds of progeny are produced, when two different races or species 
are grown together in a culture. He has frequently pointed out that peri- 
thecium-like bodies are often produced in single spore cultures of the het- 
erothallic species of Neurospora . From what we know of other ascomycetes 
it would not be surprising to find that these structures could be stimulated 
to produce asci under some particular conditions. When in the past, how¬ 
ever, such bodies have been crushed the central region has always been 
found to be composed of a mass of empty cells. If asci develop in single 
spore cultures it must be a rare occurrence. 

When the unisexual components, Si and S 6 , of the hermaphroditic 
species Neurospora ietrasperma are grown from opposite sides of a Petri dish 
culture, perithecia are usually formed only on the Se side. Although it has 
not been possible to demonstrate clearly that hyphae from the side Si pass 
over onto the Ss area it has always been obvious 3 that in some way the ele¬ 
ments of inheritance from Si must be brought to each point where peri¬ 
thecia are formed on S 6 . Not having any cytological proof, one might well 
hesitate before suggesting that, starting with anastomoses between hyphae 

3 Dodge, B. O. Material for demonstrating sexuality in the ascomycetes, Torreya 
30:35-39.1930. A-'v ? , T 
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of Si and Se, there might be a wandering of nuclei from the Si hyphae back 
through the S G hyphae to account for the peculiar distribution of fruit 
bodies in such cultures 4 . 

Culturing the eight progeny from a single ascus will convince anyone 
that whatever it is that enables one mycelium so to influence another that 
perithecia will mature asci, it must be something that is associated with 
chromosomes in order to be segregated out at reduction in such a perfect 
Mendelian ratio. To carry out the idea of Moreau and Moruzi a little far¬ 
ther, may it not be that the genes for the Mendelian inheritance of mor¬ 
phological characters are also diffusible hormones? If one would grow a 
typical orange-colored coniclial race of Nmrospora sitophila in one arm 
which we may call arm +C of our U-tube (fig. 1), and an albino non-co- 
nidial race of the opposite sex in the other arm — C, what kind of peri¬ 
thecia, if any, may one expect to obtain in the +C arm, and what kind, if 
any, in the —C arm? 

RESULTS OE OUR OWN U-TUBE EXPERIMENTS 

With the above question in mind, a number of U-tube experiments 
were carried out. For this purpose some of the tubes were patterned after 
the one described by Moreau and Moruzi. Others were more nearly 
V-shaped, and still others were of all sorts of shapes and sizes. The culture 
medium employed was corn meal agar varying in hardness up to 2 per 
cent. In some cases a corn meal decoction was first poured in to fill the 
median cross arm of the U-tube, and then corn meal agar was carefully 
poured in to harden on top of this. A corn meal gelatin medium was also 
tried out, but the gelatin is quickly liquified by Nmrospora , and it is not 
a favorable medium for the production of perithecia even in mixed cul¬ 
tures. 

The races of N. sitophila cultured were all derived from ascus no. 56, 
which was discussed in the paper previously cited 4 . By growing an orange- 
colored conidial race, either 56.7 or 56.8, in one arm, and'an albino non- 
conidial race, either 56,1 or 56.2, in the other arm one had in his U-tube 
two mycelia which, could be easily distinguished and which were of op¬ 
posite sex. The reciprocal relationship was' obtained when the albino non- 
conidial race, either 56.5 or 56.6, was grown in one arm and the orange- 
colored conidial race, either 56.3 or 56.4, in the other arm. Fifty such 
U-tube cultures, inoculated with the one or the other of these combina¬ 
tions, were prepared and kept under observation, in many cases for two or 
three months. Twelve U-tube cultures inoculated with the races Si and Se 

, T 4 See plate 7, figs. 15, 17 in Bodge, B. O. The inheritance of the albinistic non- 
. conidial characters in interspecific hybrids in Neurospora, Mycologia 22 :265-334.193 1 . 
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of N. tetrasperma were also grown for a long time. 5 

The experiment was varied by growing strains 56.8 and 56.1 separ¬ 
ately in flasks containing corn meal broth for five or six days. During this 
time the same strains were grown separately on com meal agar in ordinary 
culture tubes. The broth now presumed to contain the hormones was put 
through a Berkefeld filter, grade N, and some of the filtrate was intro¬ 
duced into the tube cultures. The customary checks were maintained. The 
particular filtrate introduced in each case was chosen with due regard to 
the sex of the mycelium in the culture tube, the filtrate from flask 56.8 
going into tubes 56.1, and filtrate 56.1 into tubes 56.8. Thirty such cul¬ 
tures were prepared. Another set was made using strains Si and Se. 5 

Mycelia that had been grown on broth were killed by steaming and 
then placed in plate cultures in which a mycelium of the opposite sex in 
each case had been growing for one week. This was done on the theory 
that dead fungous cells would give off the hormones as has been claimed 
for the higher plants. 

The results of these experiments, so far as confirming the hormone 
theory of heterothallism in Neurospora proposed by Moreau and Moruzi 
is concerned, were entirely negative. As long as the two living mycelia do 
not meet in the presence of air, no perithecia are formed. Soon after the 
inoculations are made, hyphae begin to grow downward at a rate that 
seems to depend on how much absorbed air remains in the agar after steri¬ 
lization. If the U~tube is dry-sterilized previously and the agar medium 
that has been held in tubes for some days is melted and poured into the 
U-tube, less oxygen is driven off. The hyphae from the opposite arms then 
usually grow downward rapidly, slowing up when about to meet some¬ 
where along the median connecting arm (fig. 1, left). It is unnecessary to 
cut out a piece of the median portion of the tube to prove that the mycelia 
do not pass each other. With properly prepared agar one can see what goes 
on with a hand lens. Very few anastomoses occur between hyphae from 
the two sides in the absence of free air even though their end branches may 
intermingle somewhat. When two strains of opposite sex are grown in 
Petri dish cultures, one sees many anastomoses where the hyphal branches 
meet. In case most of the air has been boiled out of the agar through auto¬ 
claving or intermittent sterilization after the U-tubes have been filled, 
the hyphae do not grow downward very far, so there is apt to remain sev¬ 
eral centimeters of agar in the connecting arm entirely free from hyphae, 
even though the culture has been kept two or three months. If the medium 
in only one arm of the U~tube is inoculated, the mycelium grows down and 
around rapidly, and soon appears at the surface of the medium in the 
s Later on these experiments were repeated varying the conditions somewhat, but 
with the same results: ifieyery:ease*,\ , ' , ’; ■ : ; }j\ v V 
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other arm, where conidia will be formed if it is conidial strain. When the 
medium in both arms has been inoculated, the mycelium present in one 
arm seems to prevent absolutely any hyphae in the other arm from grow¬ 
ing around up in this fashion. No conidia, for example, have ever developed 
in the arm originally containing the -C mycelium. Any ascocarps, then, 
that would be formed on the surface of the medium in either arm would 
have to be due either to the stimulus of something analogous to diffusible 
hormones, or to the wandering of nuclei brought into the unisexual myce¬ 
lium as the result of anastomoses where the two mycelia of opposite sex 



Fig, 1. Diagram of a section of one type of U-tube used. The position reached by 
the mycelia at the end of the first week is shown in the figure at the left. No further 
advance was apparent during the next eleven weeks. The figure at the right shows the 
air pockets due to drying of the agar during this time. Perithecia formed at P a few days 
after the air film reached this point. 

may perhaps meet in the median connecting arm. No such perithecia have 
ever matured at the surface of the medium in either arm of our U-tubes. 
The explanation is clear from what follows. 

After two or three weeks the agar in the side arms exposed to air us¬ 
ually begins to dry out and pull away from the glass (fig. 1, right). The 
hyphae that had ceased to grow downward then renew growth, keeping 
a little in advance of the layer of air that slowly makes its way down the 
side arms. This drying out usually occurs first in the arm containing the 
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conidial strain, perhaps because the production of masses of dry powdery 
conidia favors transpiration. In a u-tube of the pattern described by Mor¬ 
eau and Moruzi with a median arm of smaller diameter this drying out and 
pulling away of the agar does not extend into the connecting arm until after 
several weeks. The length of time depends upon the depth of the agar in the 
large side arms. It should be noted however that no peritliecia are formed 
in any case until the drying out brings into the air pocket the mycelia of 
both sexes. Within a few days after this occurs perithecia always do form, 
but not at the top of the agar slant in the side arms. They first appear in 
the region down below where there is now an intermingling of the two my- 
celia in the presence of air (fig. 1, right). Perithecia may later form be¬ 
neath the agar surface. 

Five V-tubes were cut at the angle at the time when the two mycelia 
were about one centimeter apart at that point. The separated arms were 
kept in a sterile humid condition for two months without the formation of 
any perithecia. On the theory that hormones, by the laws of diffusion, 
would be distributed all through the agar, perithecia should have formed 
at the freshly broken surfaces a few days after exposure to air. In each case 
however, hyphae grew out and formed little sclerotia, but no perithecia 
ever matured, either at the freshly cut ends or at the surface of the orig¬ 
inal agar slants above in the large arms. 

Whatever may be the rate at w T hich the hypothetical hormones diffuse 
through agar media such as used here, as compared with the normal rate 
of growth of the mycelium under favorable conditions, by varying the 
amount of absorbed air and the amount of the agar medium in the U~tube 
one can so regulate the rate of growth as to enable any hormones given off 
by the mycelium at the surface of the medium in one arm of the tube to 
move downward faster than the hyphae. In some of our U-tubes hyphae 
from the two mycelia grew down so rapidly as to come within a few milli¬ 
meters of each other within four or five days. In others the mycelia re¬ 
mained far apart for many weeks, or until the agar, by drying, pulled 
away from the glass and allowed air pockets to descend, 'thus providing 
oxygen for further growth. No matter whether the agar was so soft as to 
.slide in the tubes when tilted, or whether it was comparatively hard (2 per 
cent}* perithecia always matured a few days after the two mycelia came 
into' contact in the presence of air. All the evidence obtained by the writer 
goes to show that without this contact between two mycelia of opposite 
sex, perithecia are not produced, and those hypothetical diffusible' hor¬ 
mones* if any are produced by the strains of N euros fora sitophila and N. 
tetrasferma cultured* are not potent to induce the formation of perithecia 

with asci in U-tube cultures such as were described by Moreau and Moruzi. 

■ The B y' 



The genus Cinchona in Bolivia 
H. H. Rusby 

The most and best of our knowledge of the Bolivian cinchonas has been 
gained from a study of the living plants under cultivation in Bolivia and 
the Indies, and from that of the commercial products of these and the 
wild-growing trees. An important result of this study has been to demon¬ 
strate the incompleteness and insufficiency of taxonomic evidence supplied 
solely by the study of ordinary herbarium material. It is doubtful if any 
other genus of equal size has received such thorough study, as to gross and 
microscopical structure, chemistry, reproduction, embryology, horticul¬ 
ture, ecology and geography, as has Cinchona. It is remarkable to how 
great an extent the deductions from these several lines of study have been 
found mutually confirmatory, and the most of this evidence has been 
secured by a study of the trees under cultivation and by that of the com¬ 
merce in the barks and their products. 

In the early part of the year 1886,1 devoted a number of weeks to the 
study of these trees in Mapiri, Bolivia, and in Yungas in 1885, and became 
familiar with their culture over many square miles of the Andean slopes. 
The very large collections then made were carefully studied as to their 
genetic origin as well as their individual characters, economics, and history* 
These specimens included ample herbarium material, four-foot quills of 
trunk bark—taken in each case from the same tree that yielded the her¬ 
barium material bearing the respective number—and wood-sections. 
Careful records were made and published in regard to the specimens, to¬ 
gether with an account of culture, commerce and products. 1 2 

In the most recent publication on the Bolivian cinchonas, Standley’s 
The Rubiaceae of Bolivia 2, , all this information is ignored, with the result of 
so many errors that I can regard the publication only as a misfortune to 
Cinchona literature. On page 272 of this publication, occurs the following 
paragraph; 

Cinchona officinalis L.*Sp. PI. 172. 1753. C. lancifolia Mutis, “Periddico de 
Santa'Fe” 465. 1793. C. nitida R. & P. FI. Pemv. 2:50. pi. 191 . 1799. C. lanceolata 
R, & P. FL Feruv. 2:51- 1799. C. Condaminea Plumb. & Bonpl. PL Aequin. 1:33. 
pi. 10. 1808. C. macrocalyx DC. BibL Univ. 41:150. 1829. C* calisaya Wedd. Ann. 
Sci. Nat. III. 10:6. 1848 (type from Bolivia). C. amygdalifolia Wedd., loc. cit. (de¬ 
scribed from Bolivia and Peru). C. boliviano, Wedd., op. cit. 7. 1848 (type from 

1 Rusby, H. H. The cultivation of Cinchona in Bolivia. Pharm. Rec. 7: 305-308. • 
1887. 

2 Standley, Paul C. The Rubiaceae of Bolivia. Field Museum Nat. Hist. Bot. 
Ser. 7: 253-339. 1931. 
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Bolivia). C. calisaya p calisaya vera Wedd. Ann. Sci. Nat. III. 11:269. 1849. C. 
calisaya p J osephiana Wedd., loc. cit. C. Condaminea 5 lancifolia Wedd., loc. cit. 
C. lancif olia var. calisaya Wedd. Ann. Sci. Nat. V. 12:35. 1869. C. Forbesiana How¬ 
ard ex Wedd., op. cit. 36. 1869 (type from banks of Rio Mapiri, Larecaja, at 300- 
1, 200 m., Forbes). C. calisaya-v&t. microcarpa Wedd., Ann. Sci. Nat. V. 11:361.1869 
(type from Valley of Coroico, Yungas). C. Calisaya var. boliviana Wedd., loc. cit. 
1869. C. Calisaya var. oblongifolia Wedd., loc. cit. 1869 (type from Yungas). C. 
Calisya var. pallida Wedd., loc. cit. (type from Valley of Tipuani, Larecaja). C. 
Josephiana Wedd., loc. cit. 1869. C. Josephiana subvar. glabra Wedd., loc. cit. 1869. 
C. Josephiana subvar. pubescens Wedd., loc. cit. 1869. C. Josephiana subvar. dis¬ 
color Wedd., loc. cit. 1869 (type from Valley of Pelechuco). C. Weddelliana Kuntze, 
Monogr. Cinchona 29. 1878 (type from Bolivia). C. Ledgereana Moens ex Trimen, 
Journ. Bot. 19:323. 1881. 

This is followed by the citation of thirty-two collections, all referred 
to C. officinalis, not one of which pertains to that species, which has never 
been found in Bolivia, either wild or under cultivation, nor in any of the ex¬ 
tensive region that intervenes between Bolivia and the home of that species. 

The number and variety of errors in these two paragraphs require classi¬ 
fication into groups, before they can be dealt with individually. Omitting 
from present consideration C. nitida , C. lanceolata, C. amygdalifolia, C. 
Boliviana, and C. Weddelliana, regarding the specific identity of which 
there are reasonable grounds for difference of opinion, and C. Forbesiana , 
C. Condaminea, and C. macrocalyx, concerning the validity of which I have 
never been able to form an opinion, I submit the following confident opin¬ 
ions, as the result of my extensive study of the plants from different points 
of view, all agreeing in the conclusions which they indicate. 

1. The resemblances between the narrow-leaved forms of C. Calisaya 
(which approach C. Ledgeriana) and C. officinalis are merely superficial, 
the two species being quite distinct in nature and habit. 

2. C. Calisaya and C. Ledgeriana (which latter probably includes C. 
Calisaya , vars. oblongifolia and microcarpa) are certainly very close, and 
excuse the opinion that they are specifically identical. Nevertheless, under 
cultivation, they come true from seed and maintain their respective char¬ 
acteristics, and it seems preferable to treat them as two species. 

3. There seem to be not even superficial characters to justify a care¬ 
ful student in connecting C. Josephiana with C. Calisaya , and this, in my 
opinion, relates to the examination of herbarium material as well as to 
field observations. 

4. The f C. Josephiana, subvar. pubescens 7 cited is undoubtedly a hy¬ 
brid of C. Josephiana and C. ovata (C. pubescens as named by Standley). 

Discussing the above propositions, it is to be noted that few plants are 
so subject to variation between the leaves of their juvenile and mature 
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states as the cinchonas, a fact that will later be shown to have a bearing 
on the questions here discussed. There is little doubt that some of the pro¬ 
posed species and varieties have been based on these differences. 

Of the thirty-two collections cited by Standley, ten are of my own col¬ 
lecting. All these were taken from cultivated trees of the plantation, and 
it is reasonably certain that twelve of the others are of the same origin. At 
the time of my stay there, no wild-grown plants of either C. Calisaya or C. 
Ledgeriana were obtainable, either in Mapirior Yungas, although I offered 
liberal rewards to obtain them, and it seems rather inconsiderate for any bot¬ 
anist to venture on such radical views as those quoted above, regarding 
the identity of cultivated plants, without knowledge of the conditions of 
cultivation in the region concerned, a fact that will be more apparent when 
we consider other paragraphs of the paper under review. 

The differences between C. Calisaya and C. officinalis are so marked, 
and of such great practical importance, and are so constant, that the cul¬ 
tivation of the latter for commercial purposes was early abandoned. A 
notable illustration is found in the abandoned officinalis plantations in 
Jamaica. These differences relate especially to the leaves, fruits, bark, and 
alkaloidal yield. The fruits of all forms of C. Calisaya and C. Ledgeriana 
are notable for the extreme degree of elastic curvature of the valves in 
dehiscence. Remaining attached at the top, and more or less at the base, 
the valves curve outward so that the pod, when dehiscence is complete, is 
often much broader than long. In C. officinalis , this curvature is notably 
slight. 

The character of the leaves of C. Calisaya will be considered later, but 
it is a fact that those of C. officinalis are very different. 

Standley says of the bark of C. Calisaya The trunk may be known by 
the periderm of the bark . . being always marked by longitudinal ridges 
or cracks, a characteristic remarked of no other tree of these forests, ex¬ 
cepting one or two others of the same family. 7 This is his only reference to 
bark characteristics, attention to which has dominated the entire trade in 
cinchona bark previous to the establishment of testing by chemical assay. 
Not only was the species determined solely by the Assuring of the bark 
surface, but its maturity, and to a great extent its quality and value, were 
judged by this character. My bark specimens, now in the Museum of the 
Philadelphia College of Pharmacy, and my wood sections, at the New York 
College of Pharmacy, supply a perfect series of illustrations of this sub¬ 
ject. It is safe to say that any purchaser of supposed C. Calisaya or C. 
Ledgeriana bark that possessed the exact appearance described above 
would lose most or all of his investment. The first and most conspicuous 
of the fissures appearing in the bark of these two species are circular, ap- 
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pearing at the nodes, where a pair of leaves had previously existed. Later, 
longitudinal ridges, starting as rows of warts, appear and still later crack 
open to form longitudinal fissures. A bark in this stage is not mature, does 
not contain its proper amount of quinine, and will not be accepted by a 
well-informed buyer, until its surface has become covered with irregular 
fine fissures. Because of the striking resemblance of this scaliness to that 
of the tarsus of a fowl, the natives have dubbed this c paia de gallo ’ bark, 
and this evidence of quality has been accepted and acted on generally in 
the bark trade. This appearance has never been seen in C. officinalis bark, 
except when it was the result of cross-pollination, which has occurred in 
the East Indies, though never in Bolivia, where, as stated, C. officinalis has 
not occurred. It is also true that the character of these fissures is definite 
and will never leave one in doubt if he is acquainted with them. Anyone 
visiting Sorata in the 1880’s would have seen large warehouses where men 
were engaged in opening bark packages and examining every quill, ac¬ 
cepting or rejecting them on the basis of the above appearance, although 
a certain percentage of immature bark, not having the chicken-leg ap¬ 
pearance, would be accepted it not too thin. 

The alkaloidal content of C. officinalis rarely exceeds 3.5 per cent, and 
almost three-fifths of it is quinine, while that of C. Calisaya , wild-grown, 
has reached nearly 6.5 per cent, four-fifths of it quinine. Selected bark from 
specially treated cultivated trees has been known to yield more than 15 
per cent. The legal requirement is 5 percent, which effectually excludes C. 
officinalis bark. 

The reference of C. Josepkiana to C. Calisaya is peculiarly in violation 
of the natural relations of the two. In 1849, Weddell published the opin¬ 
ion that a shrubby species of Bolivian cinchona pertained to the species 
C. Calisaya , and he named it var. Josepkiana . This view was accepted by 
Markham, who based his collection of plants and seeds for introduction to 
cultivation in British India, on this theory. This error on Markham’s part 
was not wholly excusable, since he had the benefit of the extensive knowl¬ 
edge of Ms associate, Charles Ledger, who had lived in the country and 
was thoroughly acquainted with the plants and their respective medicinal 
properties and commercial values. He insistently urged upon Markham 
the fact that the C. Josepkiana bark was worthless and that, on botanical 
grounds, it was not closely related to C. Calisaya , and he did all in his 
power to induce Markham to confine his collection to the valuable species. 
However, the great bulk of seeds and plants carried away by Markham 
were of this species. It was several years after the introduction of the 
plants to India before the mistake was admitted, and vast plantations 
established in the meantime, in both British and Dutch India, were ai- 
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most worthless, the result being the loss of hundreds of thousands of 
pounds sterling. In the meantime, Ledger, acting on his own responsibil¬ 
ity, had secured a meagre supply of genuine C. Calisaya seeds, which he 
furnished to the British Government, and which were the means of saving 
cinchona culture from failure. One can imagine how those associated in the 
above events, or familiar with their history, will receive Standley’s reviv¬ 
al, in 1931, of this colossal Calisaya-pajinal blunder of 1849, abandoned 
by its author in 1869. 

It is difficult to understand how so careful a botanist as Weddell could 
have taken the view that he did, and it is noteworthy that Ledger, who 
had known the plants much longer and more intimately, contested his 
view. Something is to be learned of this error from an examination of 
Weddell's types of C. Calisaya , which I was able to find at the home of 
Mr. Howard. These represent the narrow-leaved form of the species, and 
include only the leaves near the flowers, which are always narrower than 
those below. Most significant of all is the fact that in 1869 Weddell aban¬ 
doned his former view, and named the plant C. Josephiana. He had, in the 
meantime, secured the benefit of the evidence afforded by cultivation, and 
his former view had met with universal condemnation. 

Characteristic plants of C. Calisaya and C. Josephiana exhibit the fol¬ 
lowing contrasts: C. Josephiana never grows in shaded places, but always 
on hot, dry, open hillsides, called pajinals by the people, whereas C. Cali¬ 
saya is distinctly a forest tree. The home of C. Josephiana is at a much 
higher altitude. The altitudinal limitations of growth in this genus are de¬ 
cidedly narrow* When a plantation of C. Calisaya was allowed to extend 
too far up the mountainside, I have seen a very definite line of demarka- 
tion between the dead or dying trees above and the healthy ones below. 
It is not true, as stated by Standley, that C. Calisaya is sometimes shrub¬ 
by. It is always a tree and will not flower until it has reached tree dimen¬ 
sions. C. Josephiana , on the other hand, never attains a height of more 
than ten feet, and is always of straggling habit. The bark of C. Josephiana 
is thin and never scaly, but is usually longitudinally wrinkled in drying, 
and never in the slightest degree resembles that of mature C. Calisaya . 
The leaves of C. Josephiana are usually more or less inequilateral or ob¬ 
lique. They never curve or wave in the wind, but are thick, rigid and 
coarse in texture. Those of C. Calisaya are conspicuously thin, of fine tex¬ 
ture and silky appearance, and wave and curve in the wind, presenting a 
most beautiful appearance. Some of them being crimson on the lower sur¬ 
face, the effect is very characteristic. The difference in the relations of the 
secondary veins to the midrib are alone sufficient to distinguish the two. 
The flower panicles of C. Calisaya are large and many flowered, and droop 
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more or less, wMle those of C. Josephiana are stiffly erect and rigid. The 
flowers of the latter are larger and of different color. In the capsules, very 
conspicuous differences are found. Those of C. Josephiana are larger and 
relatively longer, and in dehiscence they separate at the base, but present 
little of the elastic curvature that is so characteristic of C. Calisaya. The 
bark of C. Josephiana is practically devoid of alkaloid. A cross-section of 
it, or even a pinch of its powder, will be instantly distinguished from that 
of C. Calisaya. 

From page 273 of Standley’s paper, I quote the following: 

Cinchona pubescens Vahi, Skrivt. Naturh. Selsk. 1:19. 1790. C. Ursula R. & 
P. FL Pernv. 2:51. pi 192. 1799. C. purpurea R. k P., op. cit. 52. pi 193. 1799. 
C. ovata R. k P., op. cit. 52. pi 195. 1799. C. cordifolia Mutis ex Willd. Ges. Maturf. 
Freund Berlin Mag. 1 :117. 1807. C. asperifolia Wedd. Ann. Sci. Nat. III. 10:7. 
1848 (type from Bolivia). C. australis Wedd., loc. cit. 1848 (described from Bolivia 
and Peru). C. purpurascens Wedd., loc. cit. 1848 (described from Bolivia and Peru). 
C. Chomeliana Wedd., op. cit. 9. 1848 (type from Bolivia). C. pubescens a Pelle- 
tieriana Wedd. Ann. Sci. Nat. III. 11:270. 1849. C. succirubra Pavon ex Klotzch, 
Abb. Akad. Berl. 1857:60. 1858. 

This is followed by a citation of collections referred to this species, 
together with a description of the tree. I note first, that C. asperifolia is 
here given as a synonym of C. pubescens , whereas on page 271, it is main¬ 
tained as a species. The reference of C. ovata to C. pubescens does not ap¬ 
pear justifiable, in view of all the evidence. That of C. purpurascens and C. 
purpurea appears correct. That of C. succirubra will probably find no sup¬ 
port anywhere. The author correctly describes the trunk of C. ovata as 
about 30 cm. in diameter, whereas C. succirubra is a very large tree, be¬ 
coming nearly two yards in diameter. Because of its great size, it is now 
used in the Orient as a stock for grafting with C. Ledgeriana . The resulting 
tree acquires the dimensions of the host, while retaining the alkaloidal 
yield of the scion. It chanced that a small plantation of C. succirubra grew 
in Yungas, where I remained for some time, being the only one in Bolivia. 
I was thus able to compare it with C. ovata , the predominant species of 
northern Bolivia. The two have nothing in common, with the exception of 
their hairy leaves, and the trichomes of the two could not be mistaken for 
one another. Standley quotes early writers in saying that C. ovata yields a 
valuable bark, but this statement was erroneous from the beginning. This 
bark is the * Cocola 5 of the collectors, and was valued only for fraudulent 
sale to ignorant buyers. It is very thin and not at all fissured, and contains 
scarcely any alkaloid, perhaps none when not of mixed parentage. The 
bark of C. succirubra, on the contrary, contains up to 6 per cent of alka- 
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loid, about two-fiftlis of it quinine. The bark of C. succiruhra is heavily 
ridged, but never longitudinally fissured. These different types of bark are 
perfectly illustrated in the National Standard Dispensatory. In all my 
acquaintance with C. ovata, I have never seen a truly cordate leaf upon it, 
a character which Standley attributes to it. The base of this leaf is very 
abruptly contracted into a broad petiole, which is always more or less mar¬ 
gined by the produced base. 

In his citation of collections, Standley has reported those of the same 
origin, some under C C. officinalis’ (C. Calisaya) and others under C C. fu- 
bescens’ (C. ovata). These are all hybrids of C. ovata with other species, 
mostly with C. Calisaya. 

This subject of hybridity has not been touched upon in the paper under 
discussion, yet it represents the most important condition that has af¬ 
fected cinchona culture in Bolivia. This condition has not been active in 
the East Indies, doubtless because those plantations are not surrounded 
and intruded upon by wild cinchonas of other species. In the production of 
seeds, Bolivian planters have been obliged to resort to unusual methods 
to prevent the access of foreign pollen, the seed trees being planted in re¬ 
mote situations, and protected in various ways, yet I have never seen these 
efforts to avoid cross pollination completely successful. The plantations 
are mostly stocked by contract, the contractor not being released and fully 
paid until the trees have reached an age when their specific identity can be 
verified. The seed-beds are culled as fast as the young hybrids can be 
identified, but the evidences of hybridity increase with age. After transfer 
to the plantation, the trees are allowed to grow to a height of about six 
feet, when arbitrators are appointed to determine the number of accept¬ 
able trees, and the contractor is paid for these only. The arbitrators walk 
between the rows, plucking a leaf from each tree. In the evening, these 
leaves are examined in joint session, and those are counted out which are 
not acceptable. Identification is based almost wholly on the presence of 
pubescence upon the leaves. The leaf of neither C . Calisaya nor C. Led - 
geriana is ever hairy, except through cross pollination. Furthermore, the 
degree of pubescence has been found to agree closely with the character of 
the bark surface and its thickness, and with the alkaloidal yield. For this 
reason, the arbitrators do not reject leaves showing slight pubescence, and 
the bark buyers accord similar consideration to bark of reasonable thick¬ 
ness, even though not fully scaly. It is thus not only hybridity, but the 
degree of it that determines the decision. 

The methods of pure science are not always as correct or conclusive as 
they are 'pure 5 . When pure science reaches conclusions that are directly 
opposed to the findings of legitimate commerce, it is up to the scientist to 
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ascertain the cause of the difference, and not to persist in declaring that 
two things which are quite different are the same! 

The determination of hybridity between C. Calisaya and C. Josephiana 
is not so easy, because both are glabrous, ""but I feel very confident that 
some of the narrow-leaved species that have been described from Bolivia 
are based on such hybrids, and I have determined some of my own col¬ 
lections as products of this cross-pollination. 

At the present time, the Bolivian plantations are abandoned, a result 
of cheap oriental competition. In the meantime, the wild trees have con¬ 
tinued to propagate, and in 1921,1 found the forests again filled with cin¬ 
chona trees. 

College of Pharmacy 
Columbia University 
New York: 



Propagation of Equisetum from sterile aerial shoots 1 
John H. Schaitner 

The process of differentiation of the cells of a multicellular organism 
into somatic and reproductive systems has been an important problem for 
investigation and speculation for many years. Formerly, before the more 
exact knowledge of heredity was attained, the extreme speculations of 
Weismann largely dominated biological thought, especially on the zoolog¬ 
ical side. Even at the present time many treatises on general biology and 
genetics still present these purely speculative hypotheses, even though it 
is evident that they were developed before biologists had a proper know¬ 
ledge of the reproductive process, or of karyokinesis and the reduction 
division. 

The following experiments were undertaken for the double purpose of 
discovering how readily species of Equisetum could be propagated from 
aerial, sterile shoots and of obtaining evidence which would throw light on 
the problem of differentiation in relation to the reproduction of the indi¬ 
vidual. 

The higher species of Equisetum are especially favorable plants for such 
a study of differentiation since they have highly dimorphic aerial, fertile 
and sterile shoots coming from the rhizome. In the lower species there is 
practically no difference between the sterile and fertile shoots, except that 
the latter have cones and the former have none, although they may de¬ 
velop cones later on lateral branches. The differentiation of the terminal 
buds of the aerial shoots takes place only near the end of their ontogenetic 
development. In the highest species, like E. arvense L., there is a tetramor- 
phic development of the stem, besides the highly specialized tubercles on 
the rhizome. There is not only an extreme vegetative dimorphism between 
the sterile and fertile shoots, but the two kinds of shoots are differentiated 
as such at the very beginning of their development as lateral buds from the 
rhizome. 

In the winter of 1929-30, Mr. Glenn W. Blaydes, of the Botany De¬ 
partment, called my attention to some aerial shoots of E. praealtum Raf. 
which had developed roots from the submerged nodes after being placed 
for some time in a jar of water. Accordingly this species of scouring-rush 
was used for the first experiment. Large shoots, both sterile and fertile, 
gathered in April, were cut off at the third or fourth internode above the 
ground and placed in jars of water with a little earth in the bottom. The 

1 Papers from the Department of Botany, The Ohio State University, No. 280. 
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submerged internodes promptly developed both roots and branches abun- 
dantiy. In May they were planted in large flower pots and the pots were 
placed with their bottoms in water and left thus for the summer. By the 
latter part of September the cuttings had developed numerous rhizomes 
with many good-sized aerial shoots. Some of the rhizomes were over 3 ft. 
long and several of the new aerial shoots from them were l\ ft. high. The 
rhizomes grew around the inner walls of the pots about 2-3 inches from 
the surface. 

It is thus an easy matter to grow plants of E, praealtum from the green 
sterile shoots. The aerial green branches which come from the nodes of the 
green shoots, as well as those which develop from the rhizome, show a very 
strong negative geotropism in this species. They are strongly differenti¬ 
ated from the rhizome in their physical reaction as well as morphologically. 
The aerial environment with exposure to light determines green determi¬ 
nate shoot development with vertical growth, while the dark underground 
environment determines black, indeterminate shoots, or rhizomes with 
horizontal growth, as well as green determinate shoots. 

In the experiments with the cuttings, vertical green shoots were devel¬ 
oped so long as the plants were in the water exposed to light, but when the 
cuttings were planted in earth the same internodes developed horizontal 
rhizomes. The differentiation of the original shoot into a characteristic, 
green, negatively geotropic system was not at all at the expense of the po¬ 
tentialities which produce black diageotropic systems. The differentiation 
is not at the expense of any hereditary potentialities possessed by the pro¬ 
toplast. Dedifferentiation is complete in either direction under a proper 
environmental change. 

Having attained success in the vegetative propagation of E. praealtum , 
the same general methods were tried with the much more extremely spe¬ 
cialized E. arvense L. This species has very extremely differentiated fertile 
and sterile shoots, and these shoots are differentiated from the very begin¬ 
ning of their development from the rhizome. Cuttings of aerial, green, ster¬ 
ile shoots were made October 4, 1930. These were comparatively small 
shoots and were in good condition for the time of the year, having not yet 
been frosted. A dozen shoots were placed in gallon crocks, filled about two- 
thirds with soil and sand. The ends of the shoots were stuck about half an 
inch into the soil and the crock was then filled nearly to the top with 
water. The water was changed from time to time in order to prevent the 
growth of fungi and bacteria on decaying branches. Eight of the cuttings 
produced new sprouts. After seven weeks, when they were well along the 
way in producing roots, the water was poured off, more soil added to cover 
the roots, and after this the soil was kept constantly water-soaked. 
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On December 1st, they were put Into continuous light and continued 
to grow well, although very slowly, until March 12, when they were exa¬ 
mined for rhizome development. All had produced rhizomes and tubercles 
and aerial green shoots from the rhizomes. The tubercles were packed with 
large starch grains and covered with long brown epidermal hairs. The 
branched aerial shoots were up to 8 inches high and some of the rhizomes 
were over 2 feet long, growing around the inner walls of the crocks. The 
rhizome produces no whorl branches but only sporadic main branches of 
two kinds from the nodes, aerial green shoots which grow against the di¬ 
rection of gravity and black rhizome branches which grow more or less 
horizontally under the ground. 

The readiness with which new plants could be propagated from the 
main stems of the sterile aerial shoots of E. arvense suggested that new 
plants might also be produced from the small, highly specialized, 3- and 
4-angled whorl branches. Accordingly, on May 25, 1931, such branchlets, 
each about 4-6 inches long, were planted about 2 Inches deep In sandy soil, 
In large flower pots which were then placed in jars of water filled up to the 
level of the soil in the pots. The plant cuttings were kept in continuous 
light for three weeks, a 100 watt electric light bulb being used at night. 
Some of the branchlets began to develop lateral buds in ten days. There 
were 32 planted branchlets originally, and of these 23 sprouted side 
branchlets and roots and 17 of them survived and finally developed rhi¬ 
zomes. After three weeks the pots were transferred to a water tank with 
their bases about 3 inches in the water and received no more light at night. 

The plants made a good growth during the summer, and by August 29 
some had rhizomes up to 20 inches long with numerous roots and young 
aerial green shoots and were still growing vigorously. Some plants had also 
begun to produce tubercles. The original 3- and 4-angled branchlets re¬ 
mained unchanged in general character, except that they changed to a 
brown color where covered with the soil. Most of the original branchlets 
had in the meantime died off above ground, although the portion in the 
soil from which the rhizomes were developed was still alive. 

These whorl branchlets of Equisetum represent the extreme vegetative 
differentiation of the sterile shoot, and do not produce semisterile cones, 
such as rarely occur on the main axis of the shoot. These tiny branchlets 
differentiated into determinate, annual, sterile shoots have thus not lost 
one particle of their original hereditary potentiality in the process of 
differentiation. 

The branching system of Equisetum apparently evolved in the follow¬ 
ing manner: (1) stem not branching and completely indeterminate in 
growth; (2) sporadic lateral branching along with rhizome development, 



534 


BULLETIN OF THE TURKEY CLUB 


[VOL. 58 


the aerial branches developing as slowly determinate shoots at first and 
later evolving into promptly determinate shoots; (3) whorl branches e- 
volved which were expressed only on the aerial shoots; (4) inhibition of the 
wdiorls on all the aerial shoots in some phylogenetic lines and inhibition of 
whorls only on the reproductive shoot in the highest series to which E. 
arvense belongs. Along with inhibition of branches in the E . arvense line 
came the extreme dimorphism, with loss of chlorophyll and a very short 
aerial life for the reproductive shoot. Somewhere along the evolutionary 
sequence, tubercle development was added. Thus a very complex and high¬ 
ly specialized hereditary reaction system is present in the cells and every 
protoplast in the plant has all the hereditary potentialities. 

Now the problem arises as to how the process of differentiation of the 
various branch systems is brought about. It must be through the develop¬ 
ment of physiological states and gradients in relation with the environ¬ 
ment. As stated in the beginning, many biologists apparently still have an 
abiding faith in the Weismannian speculations, although it is true that 
these hypotheses never made much headway among botanists. For it was 
well known that in the early embryonic development of the higher plants 
two very diverse structural and reaction systems, the root and the shoot, 
are developed. The reproductive continuity is normally through the shoot 
while the usual root never gives rise to reproductive cells, either in its 
phytogeny or in its ontogeny. It is purely a somatic system in its usual re¬ 
actions. Yet very commonly the root can be made to produce a shoot 
which finally develops reproductive cells. This extreme differentiation of 
the body into root and shoot, therefore, was not brought about by a segre¬ 
gation of ‘germplasm 5 and ‘somatoplasm 5 nor by a change of ‘germplasm 5 
into ‘somatoplasm/ The root cells have exactly the same kind of funda¬ 
mental hereditary mechanism as the shoot cells and their descendants, the 
reproductive cells of one sort or another. There has been no change of 
‘germplasm’ into ‘somatoplasm 5 in the differentiation of the root into its 
peculiar structures, and physical and physiological reactions. The root has 
a ‘germ track 5 as well as the shoot, although it was never in evidence dur¬ 
ing the geological ages. It is thus plain that, in such changes as root to 
shoot, or sterile, aerial shoot to rhizome, we have evidence that a plant or 
an animal soma may be ‘born again 5 if only the right' environment and 
conditions are supplied. 

The Nussbaum-Weismann theory of heredity dates back to about the 
year 1880, when Nussbaum emphasized the genetic continuity of the germ 
cells from generation to generation, stating that during development the 
fertilized egg divides to produce on the one hand the cell material of the 
individual body and on the other the cells by which the characters of the 
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species are maintained. ‘The fertilized egg, accordingly, divides into cells 
that constitute the individual and cells for the maintenance of the species/ 
This notion of the cells dividing into two types is the fundamental fallacy 
of the assumption. They sooner or later differentiate into distinct reaction 
units, but the reproductive cells are often differentiated as extremely or 
even more so than the ordinary body cells, and in both the higher plants 
and animals usually are not able to continue growth without a special 
stimulus or condition which is then supplied through conjugation or other 
means. The same confusion of analysis was formerly quite commonly ex¬ 
pressed in relation to the reduction division, which was supposed to be a 
process by which the cell got rid of something that another mechanism 
might be supplied through fertilization. 

In 1883 Weismann published the first of his speculative essays on he¬ 
redity, and. for many years Weismannism dominated various schools of 
speculative biological thought, although the whole structure was largely 
based on negative evidence and on the prevalent ignorance of the time. 
The terms, ‘germplasm 7 and ‘somatoplasm 7 can lead only to wrong con¬ 
ceptions of the ontogenetic process. Every protoplast that continues to 
function is a potential ‘germ cell 7 . The common aphorism that ‘an egg can 
produce a new hen or a new egg but a hen cannot produce a new hen or a 
new egg 7 is a fundamental fallacy based on an imperfect knowledge of 
living organisms in general and the nature of the differentiation process 
in particular. 

Every one recognizes the fact that some cells may become so extremely 
differentiated that they do not return to the embryonic activity under or¬ 
dinary or even the most extreme conditions, but the problem is one con¬ 
cerning the nature and degree of differentiation and the stimulation to 
dedifferentiation rather than the division or segregation of ‘somatoplasm 7 
from ‘germplasm 7 by any process of change of the protoplast. Thus the 
study of plants like E. aroense may aid decidedly in eliminating such fan¬ 
tastic conceptions as ‘germplasm 7 , ‘somatoplasm 7 , and ‘germ track 7 from 
the biologists vocabulary. 

Columbus, Ohio 
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United States. Rhodora 33: 135-139. pi. 209 . 1 Je 1931, 
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Rugg, H. G. A glimpse of Iceland. Am. Fern Jour. 21: 71—73. 
Je 1931. 

Schaffner, J. 1, The fluctuation curve of sex reversal in sta- 
minate hemp plants induced by photoperiodicity. Am. 
Jour. Bot. 18: 424-430./. 1. “Je” 14 Ji 1931. 

Schaffner, J. H. Injurious fungus parasite of Equiselum . Am. 
Fern Jour. 21:75. 20 Je 1931. 

Schmidt, O. C. Beitrage zur Kenntnis der Aristolochiaceen. II. 
Zwei neue Aristolochia-Arten aus Bolivien. Repert. Spec. 
Nov. 27: 292-293. 20 F 1930. 

Schwarz, BL Die wichtigeren Feinde der Douglasii in Nord- 
amerika. Zeit. Pflanzenkrank. & Pflanzensch. 41: 266-268. 
Je 1931. 

Seaver, F. J. Photographs and descriptions of cup-fungi. XIV. 
A new genus. Mycologia 23: 247-251. pi . 23-24. 1 Jl 1931. 
Chloroscypka Jacksoni, gen. et sp. nov. 

Seifritz, W. The structure of protoplasm. Science II. 73: 648- 
649./. jf. 12 Je 1931. 

Setchell, W. A., & Gardner, N. L. Marine algae of the Revil- 
lagigedo Islands expedition in 1925. Proc. California Acad. 
Scl 19: 109-215. pi. 4-15. 30 D 1930. 

Shame!, A. B., Pomeroy, C. S., & Harmon, F. N. Bud varia¬ 
tion in Bartlett pear trees. Jour. Heredity 22: 81-89./. 1-4. 
Mr 1931. 

Sharp, A. J. Trichomanes Petersii A. Gray in Tennessee. Am. 

Fern Jour. 21: 75-76. 20 Je 1931. 

Sideris, C. P. Taxonomic studies in the family Pythiaceae. I. 
Nematosporangium . Mycologia 23: 252-295. /. 1-12. 1 Jl 
1931. 

Eight new species are described. 

Sideris, C. P., & Paxton, G. E. Pathological, histological, and 
symptomatological studies on pineapple root rots. Am. 
Jour. Bot. 18:465-498./. 1-25. “Je” 14 Jl 1931. 

Small, J. K. Bartram’s Ixia collection rediscovered. Jour. N. Y. 

Bot. Gard. 32: 155-161./. 1, 2. Jl 1931. 

Small, J. K. The Cypress, southern remnant of a northern fossil 
type* Jour. N. Y. Bot. Gard. 32: 125-135./. 1-5. Je 1931. 
Small, J. K. Iris verna. Addisonia 16: 87-88. pi. 520 . “Mr” 9 
1 Je 1931. 

Smith, C. M. Development of Dionaea muscipida. JI. Germina¬ 
tion of seed and development of seedling to maturity. Bot. 
: : ,Gaz. 91: 377-394./. 1-36. 23 Je 1931. 

Smith, D. C., Sc Bressman, E. N. Susceptibility of Markton and 
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other varieties of oats to covered smut (TJstilago levis). 
Jour. Am. Soc. Agron. 23: 465-468. Je 1931. 

Smith, F., Dustman, R. B., & Shull, C. A. Ascent of sap In 
plants. Bot. Gaz. 91: 395-410./. 1. 23 Je 1931. 

Smith, H. H. Mushrooms of the Milwaukee region. Milwaukee 
Publ. Mus. Field Guide Bot. 1: 1-87./. 1-184. Je 1931. 
Smith, O. Characteristics associated with abortion and Inter- 
sexual flowers in the eggplant. Jour. Agr. Res. 43: 83-94. 
pi. 1-3+f. 1. 1 J1 1931. 

Southcott, M. Blooms of Newfoundland. Nature Mag. 17: 384- 
386. illust . Je 1931. 

Sprague, EL B., & Marrero, J. F. The effect of various sources 
of organic matter on the properties of soil as determined by 
physical measurements and plant growth. Soil Sci. 32: 
35-48. pi. 1. J1 1931. 

Standley, P. C. The Rubiaceae of Bolivia. Field. Mus. Nat. Hist. 

Publ. Bot. 7: 255-339. 16 Je 1931. 

Standley, P. CL Studies of American plants. IV. Field Mus. Nat. 

Hist. Bot. 8: 133-236. 22 0 1930; V. 295-398. 25 Je 1931. 
Stanford, E. E. The plant with a personality. The Jimson, drug, 
deliriant, vagabond and enemy. Nature Mag. 17: 378-381. 
illust. Je 1931. 

Steere, W. C. Notes on the mosses of southern Michigan. Bry- 
ologist 34: 1-5. “Ja” Je 1931. 

Stevens, F. L«, & Mendiola, V. B. Aecioid short cycle rusts of 
the Philippine Islands. Phillipine Agr. 20: 3-17./. 1-9. Je 
1931. 

Stevens, G. A. North Dakota weeds. N. Dakota Agr. Exp. Sta. 

Bull. 243: 1-58./. 1-59. D 1930. (Revised edition.) 
Stewart, G., & Bischoff, B. Eh Correlated inheritance In a cross 
(Sevier X Dicklow) X Dicklow wheats. Jour. Agr. Res. 42: 
775-790./. 1-3 .1 Jel931. 

Stewart, G., & Judd, B. L Inheritance of awns in a Kota Xhard 
Federation cross. Jour. Am. Soc. Agron. 23: 455-464./. 
1-4. Je 1931. 

Summerkayes, V. S. Lycaste suaveolens. Curt. Bot. Mag. 154; 
pi. 9231. 25 Ap 1931. 

A plant from Central America. 

Swallen, J. R. The grass genus Amphibromus. Am. Jour. Bot. 
18: 411-415. “Je” 14 JI 1931. 

Swanson, A. F., & Parker, J. H. Inheritance of smut resistance 
and juiciness of stalk in the sorghum cross, Red Amber X 
„ , Feterita. Jour. Heredity 22: 51-56./. 7-9. F 1931. 
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Swift, M. E. “Crazed” crockery and other strange habitats of 
moulds. Jour. N. Y. Bot. Gard. 32: 149-154./. 1 , 2. J! 1931. 

Tang, P. An experimental study of the germination of wheat 
seed under water, as related to temperature and aeration. 
Plant Physiol. 6: 203-248./. 1-5. Ap 1931. 

Tang, P. Temperature characteristics for the oxygen consump¬ 
tion of germinating seeds of Lupinus albus and Zea Mays. 
Jour. Gen. Physiol. 14: 631-641./. 1-6 . 20 My 1931. 

Taylor, W. R. Chromosome studies on Gasteria. III. Chromo¬ 
some structure during microsporogenesis and the post- 
meiotic mitosis. Am. Jour. Bot. 18: 367—386. pi. 27-30+ 
/. 1-12. 27 My 1931. , 

Thompson, ¥. P. Cytology and genetics of crosses between 
fourteen- and seven-chromosome species of wheat. Genetics 
16: 309-324./. 1-8. J1 1931. 

Thornberry, EL EL, & Anderson, EL W. A bacterial disease of 
barberry caused by Pkytomonas Berberidis , n. sp. Jour. Agr. 
Res. 43: 29-36./. 1-5. 1 J1 1931. 

Throne, A. L. Recent contributions to the flora of Wisconsin. 
Rhodora 33: 139-140. 1 Je 1931. 

Tilden, J. E. The marine and freshwater algae of China. Ling- 
nan Sci. Jour. 7: 349-398. pi. 13. “Je 1929” Mr 1931. 

Tilden, J. E., & Fessenden, A. P. Bactrophora irregularis , a new 
brown alga from Australia. Bull. Torrey Club 57: 381-388. 
pi. 20, 21. “Je 1930” 20 Je 1931. 

Tisdale, W. B., & Wadkins, R. F. Brown spot of tobacco caused 
by Alternaria longipes (E. & B.) n. comb. Phytopathology 
21: 641-660./. 1-5. Je 1931. 

Toro, R. A. Contribucion a la flora de Antioquia. Rev, Soc. Cien. 
Nat. Colombiana 20: 20-32. Mr 1931; 57-64, My 1931. 

Toro, R. A. Una contribucion a nuestro conocimiento de la flora 
de San Andres y Providencia. II. Rev. Soc, Colombiana 
Cien. Nat. 19: 56-58. My 1930. 

Torrey, G. S. Drosera rotundifolia, var. comosa in Connecticut. 
Rhodora 33: 144 1 Je 1931. 

Torrey, R. H. Plant life around New York as studied by the 
Torrey Botanical Club. Jour. N. Y. Bot. Gard. 32: MI¬ 
MS. Je 1931. 

Truman, Eh V. Pollen of Sparganium americanum and S. andro- 
cladum. Rhodora 33: 141-142. 1 Je 1931. 

Wailes, G. EL Protozoa and algae, Mount Ferguson, B. C. 
Vancouver Mus. & Art Notes 5: 160-165./. 1-47. D 1930; 
6: 72-75. Je 1931. 
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Walther, E. Century plants. Jour. Cactus & Succ. Soc. Am. 2: 
487-489./. 1-4. Je 1931. 

Walther, E. Genus Fachyphylum. Jour. Cactus & Succ. Soc. Am. 
3: 9-13./. 9-16. J1 1931. 

Waterman, W. G. Ecological relations of plant communities. 

Jour. N. Y. Bot. Gard. 32: 145-147. Je 1931. 

Weber, G. F. Occurrence and habitat of Cordyceps agaricifor- 
mia (Bolt.) Seaver in Florida. Jour. Elisha Mitchell Sci. 
Soc. 46: 221-224. pi. 13, 14. Je 1931. 

Werdermann, E. tjber Echinopsis caespitosa I. A. Purp. 
Monats. Deutsch. Kakteen-Gesell. 3: 165-167. Must. J1 
1931. 

West, J. Dew flowers. Jour. Cactus & Succ. Soc. Am. 2: 493. 
illust. Je 1931. 

Wilde, E. I. Studies of the genus Delphinium. Cornell Agr. Exp. 

Sta. Bull. 519: 1-107./. 1-18. Ap 1931. 

Williams, R. O. Flora of Trinidad and Tobago. Rosales (pars). 

Dep. Agr. Trinidad & Tobago 1: 97-308. 1931. 

Williams, R. S. Homalia Sharpii sp. nov. Bryologist 34: 20. 
pi. 2. “Mr” 15 Je 1931. 

Wilson, J. D., & Runnels, H. A. Bordeaux mixture as a factor 
increasing drouth injury. Phytopathology 21: 729-738./. 
1,2. J1 1931. 

Winter, H. De expeditie van Friedrich Ritter naar Neder- 
Californie en langs de zeekust van Californie. Succulenta 
13: 85-90./. 1-4. My 1931. 

Wodehouse, R. P. The origin of the six-furrowed configuration 
of Dahlia pollen grains. Bull. Torrey Club 57: 371-380. pi. 
19. “Je 1930” 20 Je 1931. 

Wolf, C. B. Plants indigenous to Rancho Santa Ana. Rancho 
Santa Ana Bot. Gard. Rep. 1: 17-21. Je 1931. 

Wright, E. The effect of high temperatures on seed germination. 

Jour. Forest. 29: 679-687. My 1931. 

Wright, J., & Leach, R. Fusarium wilt disease of Sunn hemp. I. 
Jour. Imp. Coll. Trap. Agr. 8: 151-160./. 1/-charts 1-5. Je 
1931. 

Yamada, Y. Notes on Laurencia, with special reference to the 
Japanese species. Univ. California Pubi. Bot. 16: 185-310. 
pi. 1-30+f. 1-20.26 Je 1931. 

Zahlbruchner, A. Catalogus lichenum universalis 7: 321-480. 
Leipzig. 1931. 

Zundel, G. L. Notes on new species of Ustilaginales. Mycologia 
23:296-299.1 J1 1931. 

Teh new species in various genera are described. 
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New names and the final members of new combinations are in bold face type. The 
plant names of the report of the Tyler-Duida Expedition (pages 277-506) are to be found 
in a separate index beginning on page 555. 


Aciotis 219; brachybotrya 219; dysophylla 
219; indecora 219; purpurascens 220 
Acrodiclidium armeniacum 100; aureum 
101; brasiliense 101, 102; Canella 102; 
Canelo 102; latifolium 100, 102; macro- 
phyllum 101 
Adelbertia 223 

Adelobotrys 220, 223; fuscescens 222; 
macrantha 220; macrophylla praetexta 
222; subsessilis 222; Tessmannii 223 
Adenodesma 227 

Aerial shoots, Propagation of Equisetum 
from sterile 531 

Alternaria 203-207, 209, 211, 212; Mali 203; 

polymorpha 203, 209, 212 
Amblyarrhena 242, 243, 247 
American Botanical Literature, Index to 51, 
111,191,265,511,536 

American species of Daltonia, A review of 
the 31 

Ames, Oakes, and Charles Schwein- 
furth. Orchidaceae 345 
Anaphysca 252 

Aniba Canelilla 98; citrifolia 98, 100; com- 
pacta 97; Muelleriana 99; Panurensis 99; 
reticulata 99 

Arthrostemma 217; grandiflorum 217 

Ascobolus518 

Aspergillus 5 

Bacillus radicicola 5 

Bamford, Ronald. Changes in root tips of 
wheat and corn grown in nutrient solu¬ 
tions deficient in calcium 149 
Barnhart, John Hendley. Lentibulari- 
aceae 468 

Bartram, Edwin B. A review of the Ameri¬ 
can species of Daltonia 31 
Belinda 257, 258; grossularioides 257; um- 
bellata 257; Weberbaueri 258 
Benham, RhodA W. Phoma conidiogena, 
an excitant of aphtha; some observations 
on the development and cultural char¬ 
acteristics 203 

Blake, S. F. Polygalaceae 381; Compositae 
487 

Blaltea 261; chanchamayensis 261; ovalis 


261; paludosa 261; repens 262; Sawadae 
262; Spruceana 262 
Bolivia, The genus Cinchona in 523 
Boron on wheat, Physiological effects of 1 
Botanical Literature, Index to American 
51, 111, 191,265,511,536 
Brachyotum 218; lycopodioides 218; quin- 
quenerve 218; Trianaei 218 
Brazil, Studies of South American plants—I. 
New or noteworthy plants from Peru and 
Amazonian 87 

Brazil, Studies on the flora of northern South 
• America—XV. Recent collections of Mel- 
astomataceae from Peru and Amazonian 
215 

Britton, N. L. Cyperaceae 317; Caesal- 
piniaceae371 
Burret, M. Palmae 318 

Calophysa 74-77; ciliata 81; dentata 85; 
heterophylla 85; setosa 82; testiculata 77, 
80; tococoidea 81; vesiculosa 74 
Calyptrella 224; cucullata 224; tristis 224 
Carmin, Joseph. Growth and variability of 
wheat seedlings in magnesium sulphate 
solutions 179 
Chaenanthera 241, 242 
Chaenopleura 246 

Changes in root tips of wheat and com 
grown in nutrient solutions deficient in 
calcium 149 

Cinchona in Bolivia, The genus 523 
Cinchona 523, 524; amygdalifolia 523, 524; 
asperifolia 528; australis 528; boliviana 
523, 524; Calisaya 523-529; Calisayabo¬ 
liviana 524; Calisaya mlcrocarpa 524; 
Calisaya oblongifoiia 524; Calisaya pallida 
524; Chomeliana 528; Condaminea 523, 
524; cordifolia 528; Forbesiana 524; hir- 
suta 528; Josephiana 524, 526-529; 
Josephiana discolor 524; Josephiana 
glabra 524; Josephiana pubescens 524; 
lanceolata 523* 524; lancifolia 523; land- 
folia calisaya 524; Ledgeriana 524, 525, 
528, 529; macrocalyx 523,524; nitida 523, 
524; officinalis 523-526, 529; ovata 524, 
528, 529; pubescens 524, 528, 529; pur- 
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purascens 528; purpurea 528; suceirubra 
528; Weddelliana 524 

Clidemia 75-77, 79, 253, 260; affinis 253; 
boliviensis 259; bullosa 253; ciliata 77, 

79, 81, 253; cordata 253; crotonifolia 
256; dentata 253; dependens 253; dispar 
77, 253; Epibaterium 253; epiphytica 
254, 256; flexuosa 77; foliosa 80, 84, 253; 
heterophylla 80, 85, 254; hirta 254; 
japurensis 254; juruensis 80, 84, 254; 
longifolia 254; naevula 255, 261; peru¬ 
viana 255; procumbens 255, 256; pubes- 
cens 80 , 82; radicans 256; rubra 256; 
septuplinervia 257; serpens 256; sessili- 
flora 255, 257; setosa 80, 82; spectabilis 

80, 83; Spnicei 80, 85; strigillosa 257; 
testiculata 79, 80, 257; tilaefolia 257; 
tococoidea 79, 81; Ulei 257; urticoides 
256 

Comolia 219; veronicaefolia 219 
Compsoneura capitellata 96; Tesmannii 96 
Cooper, William C, and Abraham D. 
Stoesz. The subterranean organs of 
Helianthus scabemmus 67 
Corn grown in nutrient solutions deficient 
in calcium, Changes in root tips of wheat 
and 149 

Coussapoa villosa 87 
Cremanium 241, 244 
Cryptocarya pachycarpa 97; robusta 97 
Cucurbitaria 212; Platani 204 

Daltonia androgyna 32, 35, 36, 47; ariquen- 
sis 47; aristata 32, 35-57, 47; aristifolia 
40, 47; bilimbata 33, 41, 42, 47; binervis 
47; braziliensis 32, 34-37, 47; brevicuspi- 
data 47; brevinervis 31, 33, 37, 43, 47; 
compressa 41, 47; crispata 34, 47; cucul- 
lata 46, 47; curvicuspes 45-47; Dussii 34, 
47; Fendleri 40, 47; gracilis 31-33, 40, 
44-47; Hampeana 40, 45-47; irrorata 39, 
47; Jamesoni 31, 33, 38, 47; Jamesoni 
laevis 39; Krauseana 45, 47; latolimbata 
31, 33, 42, 43, 47; leucoloma 35, 36, 47; 
Lmdigiana 33, 39-41, 47; longicuspidata 
46,47; longifolia32, 34, 35, 47; lorifoiia45, 
47; macrotheca 31, 33, 37, 47; minutifolia 
45, 47; ocanniana 44, 45, 47; ovalis 33, 
40, 46, 47; pellucida 33, 41, 42, 47; 
peruviana 33, 42, 47; pulvinata 32, 33, 
35, 47; robusta 34, 47; sericea 46, 47; 
splachnoides 31, 45; stenophylla 32, 33, 
40, 41, 47; Stewartii 47; subirrorata 43, 


47; tenella 40, 47; tenuifolia 33, 44, 47; 
trachydontia 33, 43, 44, 47; Uleana 36, 
47; Valdiviae 43, 44, 47; Wallisii 44, 45, 47 
Daltonia, A review of the American species 
of 31 

Desmocelis 318; villosa 218 
Development and cultural characteristics, 
Phoma conidiogena, an excitant of asth¬ 
ma : some observations on the 203 
Dilophopora Alopecuri 139 
Diolena 225; amazonica 225 
Diotanthera 218 
Disciphania lobata 95 

Dodge, B. O. Heterothallism and hypo¬ 
thetical hormones in Neurospora 517 
Dorstenia argentata 88; nervosa 88; tun- 
bricola 87 

Duida expedition, Botanical results of the 
Tyler-277-506 

Elissarrhena grandifolia 95 

Endlicheria anomala 103; arunciflora 103; 

dysodantha 103; mishuyacensis 102 
Epiphysca 252 
Epling, Carl. Labiatae 465 
Equisetum 531, 533; arvense 531-535; 
praealtum 531, 532 

Equisetum from sterile aerial shoots, Propa¬ 
gation of 531 

Ernestia 217; quadrisetosa 217 
Eugenia 49; australis 49; Hookeri 49; 
Hookeriana 49; myrtifolia 49; paniculata 
49, 50 

Eumiconia 228, 233; Glomeratiflorae 229, 
230, 234; Impetiolares 235; Paniculares 
232, 237; Seriatiflorae 242 
Expedition, Botanical results of the Tyler- 
Duida 277-506 

Flora of northern South America—XV* 
Recent collections of Melastomataceae 
from Peru and Amazonian Brazil 215 
Fouquieria splendens 263, 264 
Fouquieria splendens and Idria columnaris, 
Thorn formation in 263 
Fumago 212 

Genus Cinchona in Bolivia, The 523 
Glaziophytum 261 

Gleason, H. A. Studies on the flora of 
northern South America—XV, Recent 
collections of Melastomataceae from Peru 
and Amazonian Brazil 215; The relation- 
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ships of certain myrmecophilous melas- 
toraes 73 

Gleason, H. A., with the assistance of 
numerous collaborators. Botanical 
results of the Tyler-Duida Expedition 277— 
506 

Glossocentrum 239-241 
Graffenrieda 224; intermedia 224; limbata 
224; patens 224; stenopetala 224 
Greenman, J. M. Compositae—Tylero- 
pappus 486 

Growth and variability of wheat seedlings 
in magnesium sulphate solutions 179 

Helianthus scaberrimus 67, 69, 71 
Helianthus scaberrimus, The subterranean 
organs of 67 

Henriettea 75, 259; horridula 259; maro- 
niensis 259; stellaris 259; succosa 259 
Henriettella 75, 259; ctmeata 75; verrucosa 
259 

Heterothallism and hypothetical hormones 
in Neurospora 517 

Hitchcock, C. B. Cerro Duida and the 
Guayana highlands 284 
Hormones in Neurospora, Heterothallism 
and hypothetical 517 

Humphrey, Robert R. Thom formation 
in Fouquieria splendens and Idria colum- 
naris 263 
Hypophysca 250 

Hypothetical hormones in Neurospora, 
Heterothallism and 517 

Idria 263; columnaris 263, 264 
Idria columnaris, Thorn formation in 
Fouquieria splendens and 263 
Index to American Botanical Literature 51, 
111, 191,265,511,536 
Iryanthera leptoclada 95 
Isostemones 217 

Jucunda 225 - 

Killip, E. P. Passifloraceae 408 
Krause, K. Araceae 320 

Laceraria 228 

Leandra 225, 260; bullifera 260; chaetodon 
225; dichotoma 225; francavillana 225; 
longicoma 225; nervosa 225; retropila 225; 
reversa 225; rufescens 225; secunda 225; 
solenifera 225 

Leonard, E. C. Acanthaceae 469 


Lepidopilum chloroneuron 37; daltoniacum 
47 

Leucomnium attenuatum 46 
Liriosoma gracilis 91 

Literature, Index to American Botanical 
51,111,191,265,511,536 
Loreya 258; Spruceana 258 

Macrosporium 203, 204 
Magnesium injury of wheat 127 
Maieta 253; cuneata 74, 75; dentata 73, 
85; dispar 78; glandulifera 74, 75; guianen- 
sis 73, 75, 76, 78, 253; guianensis peru¬ 
viana 74, 75; heterophylla 73, 85; hispida 
74, 75, 78; hypophysca 78; juruensis 74, 
84; Poeppigii 73, 78, 79, 253; robusta 74, 
75; setosa 73-75, 82; testiculata 73, 77, 
80; tococoidea 73, 75,81; tococoidea Wat- 
sonii 73, 81; vesiculosa 73, 74 
Malme, G. A. Xyridaceae 322 
Melastoma heterophylla 85; maieta 78 
Melastomataceae from Peru and Amazonian 
Brazil, Studies on the flora of northern 
South America—XV. Recent collections 
of 215 

Melastomes, The relationships of certain 
myrmecophilous 73 

Meriania 223; intonsa 223; Spruceana 224 
Miconia 75, 225, 233, 240; acuminifera 226; 
alata 228; albicans 228; amazonica 226; 
amplexans 227, 228; amplexicaulis 228, 
229, 236; aprica 244; Aspiazui 237; 
aulocalyx 228; aurea 226; aureoides 228; 
barvinervis 229, 230; bubalina 226; 
caerulea 245; calvescens 229; cannabina 
229; capitata 229; centrodesma 239; 
ceramicarpa 229; Chamissois 229; char- 
tacea 241, 242; chrysophylla 241, 242; 
ciliata 242; clathrantha 245; clavistila 
229; coelestis 245; compacta 230, 231; 
congesta 236; coronata 237; crassifolia 
243; cyanocarpa 246; dichrophylla 241; 
dipsacea 231, 236; dodecandra 226; 
dolichorrhyncha 242; Donaeana 226; 
egensis 239; elaeagnoides 242; eriocalyx 
231; eriodada 231; eugenioides 231, 238; 
falcata 236; fallax 231; flaccida 226; 
floribunda 243; fulva 242; glandulifera 
227; glomerata 231; heteromera 231; 
holosericea 225; hygrophila 246; ibaguen- 
sis 232; icosandra 239; impetiolaris 236; 
j urueasis 232; Kltigii 240; lasiostyla 243; 
lepidota 232; longifolia 241; longirace^ 
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mosa 232, 233; Macbridel 246; macro- 
phylla 227; majalis 243; Martiniana 233, 
241; Matthaei 234; membranicalyx 234, 
235; minutifiora 241; mollis 235; multi- 
spicata 235; muricata 228; nectaria 237; 
nervosa 229, 235; nitida 246; nobilis 235, 
236; parviflora 227; persicariaefolia 237; 
peruvianum 244; phanerostila 234, 236; 
pileata 244; Pilgeriana 241; Poeppigii 
236; prasina 236; pteropoda 233, 236; 
puberula 241; Radula 244; radulaefolia 
237; ramosipila 246; reducens 227; Regelii 
242; retusa 247; riparia 237;rufescens 237; 
ruficalyx 235; Ruizii 244; Schwackei 235; 
scorpioides 237; serialis 237; spennero- 
stachya 237; sphagnophila 244; stelligera 
230, 238; stellipilis 241; stenostachya 237; 
symplectocaulos 227; ternatifolia 241; te- 
traspenna 237, 238; tiliaefolia 238; tomen- 
tosa 228; Traillii 227; triplinervis 238; 
umbrifera 227 

Microlicia 215; spbagnicola 215; Weddellii 
216 

Microphysca 73 

Moldenke, H. N. Lauraceae 362; Myr- 
sinaceae 444; Asclepiadaceae 455; Ver- 
benaceae 462 
Monilia 517 

Monochaetum 220; dicranantherum 220; 
subglabrum 220 

Monolena 225; primulaeflora 225 
Morris, Helen S. Physiological effects of 
boron on wheat 1 

Morton, Conrad V. Solanaceae 465 
Mouriria 262; caulifiora 262; oligantha 262 
Sagotiana 262 
Myriaspora 261; egensis 261 
Myrmecophilous melastomes, The relation 
ships of certain 73 
Myrmidone 73; peruviana 75, 78 

Naucleopsis macrophylla 87; Ulei 87 
Nectandra laevis 109; lucida 109; pulveru- 
lenta 109 

Nepsera 217; aquatica 217 
Neurospora 517-520; sitophila 517, 519 
522; tetrasperma 518, 520,522 
Neurospora, Heterothallism and hypotheti¬ 
cal hormones in 517 
Nitella 170 

Nomendatural notes 49 


Observations cn the development and cul¬ 
tural characteristics, Phoraa conidiogena, 
an excitant of asthma: some 203 
Ocotea aciphylla 104; aniboides 109; archi- 
tectorum 109; Dielsiana 107; fasciculata 
105, 106; Keriana 104; Killipii 108; laxi- 
flora 108, 109; licanioides 107; marowy- 
nensis 109; Maynensis 106; minutifiora 
105, 106; olivacea 105; opifera 106; um- 
brosa 107 
Octomeris 228 

Odontocarya 93; diplobotrya 92; tamoides 
92 

Ossaea 75, 259, 260; boliviensis 259; bulli- 
fera 260; capillaris 260, 261; cucullata 
260; micrantha 261 

Pennell, Francis W. Scrophulariaceae 466 
Persea boliviensis 103 

Peru and Amazonian Brazil, Studies of 
South American plants—L New and 
noteworthy plants from 87 
Peru and Amazonian Brazil, Studies on the 
flora of northern South America—XV. 
Recent collections of Melastomataceae 
from 215 

Phoebe Brasiliensis 104; pichisensis 103 
Phoenicophorium 50; borsigianum 50; Se- 
chellarum 49, 50 

Phoma 203, 204, 212; alternariaceum 204, 
212; conidiogena 203, 208, 209, 212; 
fictilis 204; Richardiae 204 
Phoma conidiogena, an excitant of asthma: 
some observations on the development 
and cultural characteristics 203 
Phthirusa micrantha 91 
txiyllostictina carpogena 211 
Physiological effects of boron on wheat 1 
Pilobolus 153 

Pisum sativum 155,168, 17.1 
Plants from Peru and Amazonian Brazil, 
Studies of South American plants—I. 
New or noteworthy 87 

Pleospora 212; Alternariae 212; herbarum 
212 

Pleurothyrium chrysophyllum 110; densi- 
fiorum 109; Poeppigii 110 
Pogonorhynchus amplexans 227 
Pourouma cecropiaefolia 87 
Propagation of Equisetum from sterile 
aerial shoots 531 
Pseudomicrolicia 215 

Psttt&canthus brachynema 91; calcarafus 
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89; caudatus 90; clusiaefolius 89; coryno- 
cephalus 91; crassifolius 88; cucullaris 91; 
peculiaris 90; peronopetalus 90 
Pterocladon 225; Sprucei 225 
Pterogastra 218; divaricata 218 
Pterolepis 218; pumila 218; trichotoma 218; 
Pterophorae 247, 248 
Pyronema 517 

Relationships of certain myrmecophilous 
melastomes, The 73 

Review of the American species of Daltonia, 
A 31 

Rhynchanthera 216; Hookeri 216, 217; 
Williamsii 216 

Robinson, B. L. Compositae—Eupatorieae 
482 

Root tips of wheat and corn grown in 
nutrient solutions deficient in calcium, 
Changes in 149 

Rusby, H. H. The genus Cinchona in 
Bolivia 523 

Sagraea 254, 255 
Salpinga 224; secunda 224 
Schaffner, John H., Propagation of 
Equisetum from sterile aerial shoots 531 
Schweinfurth, Charles (with Oakes 
Ames). Orchidaceae 345 
Seedlings in magnesium sulphate solutions, 
Growth and variability of wheat 179 
Septosporium 204 

Skeels, H. C., Nomenclatural notes 49 
Smith, AlberY C. Studies of South Ameri¬ 
can plants—I. New or noteworthy plants 
from Peru and Amazonian Brazil 87; 
Pteridophyta (of Mount Duida) 299; 
Podostemonaceae 369; Cunoniaceae 369; 
Fabaceae 372; Eriaceae 437; Vacciniaceae 
438 

Smith, L. B. Bromeliaceae 337 
Somphoxylon 93; Klugii 92; Wullschlaegelii 
93 

South American plants—I. New or note¬ 
worthy plants from Peru and Amazonian 
Brazil, Studies of 87 

South America—XV. Recent collections of 
Melastomataceae from Peru and Ama¬ 
zonian Brazil, Studies on the flora of 
northern 215 
Spirogyra 154 

Standley, Paul C* Ulmaceae 356; Mora- 


ceae 356; Vochysiaceae 380; Loganiaceae 
448; Rubiaceae 470 

Stevensonia 49, 50; grandifolia 49; Sechel- 
larum 49 

Stoesz, Abraham D. (with William C 
Cooper.) The subterranean organs of 
Helianthus scaberrimus 67 
Studies of South American plants—I. New 
or noteworthy plants from Peru and 
Amazonian Brazil 87 

Studies on the flora of northern South 
America—XV. Recent collections of 
Melastomataceae from Peru and Ama¬ 
zonian Brazil 215 

Subterranean organs of Helianthus scaber¬ 
rimus, The 67 

Swallen, Jason R. Gramineae 315 
Synandropus 93; membranaceus 94 
Syzygium paniculatum 49 

Tamonea 226, 227, 237 
Tate, G. H. H. Narrative of the Tyler- 
Duida Expedition 279; Aspects of vege¬ 
tation and plant associations 287; Notes 
333, 338, 342, 367, 379, 380, 383, 392, 
420, 475, 497 
Taxithelium planum 46 
Thorn formation in Fouquieria splendens 
and Idria columnaris 263 
Tibouchina 75, 218; aspera 218; Brittoniana 
219; decora 218, 219; laxa 219; longifolia 
219; ochypetala 219; panicularis 219; 
Tessmanii 219 

Tococa 73-75, 227, 251; bullifera 250; 
capitata 252; coronata 252; discolor 251; 
egensis 252; glandulosa 252; gonocarpa 
248; gonoptera 247; guianensis 250; 
heterophylla 85; juruensis 251; lasiostyla 
253; loretensis 251; macrophysca 75; 
Mayeta 78, 79; micrantha 251; parviflora 
251; pauciflora 249; Peckiana 74, 75; 
setifera 253; stenoptera 248; stephano- 
tricha 249, 250; temnoptera 249; truncata 
252; Ulei 251; vesiculosa 74 
Tradescantia 150,171 

Trelease, Helen M. (with Sam F. Tre- 
lease). Magnesium injury of wheat 127 
Trelease, Sam F., and Helen M. Tre¬ 
lease. Magnesium injury of wheat 127 
Trelease, William. Piperaceae 353; Phora- 
dendron 358 ■ 

Triana 226 
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Triticum vulgare 149 
Trymatococcus araazonica 87 
Tylenchus Tritici 139 

Tyler-Dulda Expedition, Botanical results 
of the 277-506 

Vicia Faba 1, 4,11 

Virola calophylla 96; loretensis 95; mol- 
lissima 95; officinalis 96 

Wheat and corn grown in nutrient solu¬ 


tions deficient in calcium, Changes in 
root tips of 149 

Wheat, Magnesium injury of 127 
Wheat, Physiological effects of boron on 1 
Wheat seedlings in magnesium sulphate 
solutions, Growth and variability of 179 
Williams, R. S. Musci 501 
Wodehouse, R. P. Gentianaceae 451 
Woodson, Robert E., Jr. Apocynaceae 452 

Zea Mays 144, 149,154,157, 171 



Index to Latin Names of the Report of the Tyler-Duida Expedition 
New names and the final members of new combinations are in bold face type. 


Abelia 489; chinensis 489 
Aberemoa asterotricha 291, 361 
Abolboda grandis rigida 326; macrostachya 
289, 323; Poeppigii 323; Sceptrum 294, 
295,326 

Abuta imene 361; velutina 361 
Acanthaceae 469 
Acanthella conferta 289, 413 
Acanthospermum australe 488 
Aciotis aequatorialis 413; dysophylla 413; 

laxa 413; purpurascens 413 
Acisanthera erecta 290, 412 
Actinostachys pennula 290, 310 
Adelbertia 419 

Adelobotrys 418, 434; rotundifolia 418 
Adenodesma 427, 428 
Adiantum tomentosum 300 
Aegiphila Stirfaceana 462 
Alibertia bertierifolia 470 
Alsophila 296, 300; blechnoides 300 
Amasonia obovata 463,464; punicea 463,464 
Amphiphyllum 332; rigidum 298, 333 
Anandrogyne 406 
Anaphysca 431 

Anaxagorea acuminata 291, 361 
Andropogon 288; Selloanus 315 
Anemia buniifolia 289, 310 
Anisomeris 472 

Annona 362; Jenmani 361; squarrosa 362 
Annonaceae 361 

Anthurium 289; Hookeri 320; quinquener- 
vium 295, 320; roraimense 321 
Aparisthmium cordatum 382 
Apocynaceae 291, 298, 452 
Aquifoliaceae 384 
Araceae 320 
Araiiaceae 434 
Aranella fimbriata 468 
Archytaea multiflora 293, 296, 360, 395 
Aristida 288; tort a 315 
Asclepiadaceae 455 
Asclepias curassavica 455 
Asplenium serratum 300; thecifenim 303 
Augusta 490 
Austrogramme 305 

Baccharis cassinefolia 488; Schomburgkii 
488 

Baetris 319 


Barbacenia Alexandrinae 298, 341 
Bauhinia 371 

Bejaria 438; guianensis 438; variabilis 298, 
437 

Bertolonieae 425 
Bixa orellana 407 
Bixaceae 407 
Blakea 434 

Blechnum 296, 303, 309; acutum 303; Bory- 
anum 303 

Blepharodon bracteatum 455; ciliatum 458; 
crassifolius 459; Hitchcockii 459; longi- 
pedicellatum 456; pallidum 459; venezue- 
lense 290, 455 
Bocagea multiflora 291, 362 
Bonnetia 295, 397; anceps 397; crassa 296, 
395, 396, 397; Dinizii 397; holostyla 396, 
397; longifolia 293, 296, 396, 397; panicu- 
lata 397; roraimae 397; sessilis 395, 396, 
397; stricta 397; tristyla 296, 396, 397; 
venulosa 397 

Bonyunia 448; cmcbonoides 448; minor 448 
Borreria alata 472; latifolia 472 
Brachionidium longicaudatum 248; parvum 
348 

Brachybotrys 379 
Brachypus 379 
Brachyzeugma 379 
Bracteatae 411 
Brassavola 345 

Brocchinia 288, 295, 296; prismatica 290, 
337, 338; reducta 298, 338 
Bromeliaceae 337 
Buchnera palustris 466 
Buettneria jaculifolia 388 
Burmannia bicolor 343; bracteosa 343; cap- 
itata 343; foliosa 295, 343; Kalbreyeri 
344; polygaloides 344 
Burmanniaceae 289, 343 
Burseraceae 377 

Byrsonima 289, 290; bracteolaris 298, 378; 
chrysophylla 377; crassifolia 288, 377; 
cretacea 296, 378; variabilis 379 

Caesalpiniaceae 371 

Calea abelioides 298,488, 489; Oliverii 489; 
temifolia 489 

Calolisianthus pulcherrimus 450; Tatei 298, 
449 
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Calpidisca ametbystina 468; hispida 469; 
modesta 469 

Campsiandra angustifolia 371 
Campylopus praealtus 502 
Canna coccinea 342 
Cannaceae 342 

Cardiospermum Halicacabum 387 
C&rinafolium 502; Tatei 502 
Carludovica 320 

Casearia javitensis 407; Spmceana 408 
Cassia 289, 371 
Cassytha filiformis 363 
Catoblastus 319 
Cattleya violacea 345 

Cavendishia 444; amalfiensis 444; duidae 
443 

Cecropia 292 

Cephaelis 481; barcellana 471, 478; tomen- 
tosa471,478 

Cephalostemon affinis 332 
Ceratopyxis 476 

Oestrum latifolium 466; tenuiflorum gla- 
brescens 465 

Chaiepophyllum 295, 474; guyanense 474; 
latifolium 298, 474; speciosum 474; Tatei 
473, 474 

Chelonanthus 288; angustifolius 449; cam- 
panuloides 449; camporum 450; chelonoi- 
des 449; pyriformis 298, 450; Spruceanus 
449 

Chiococceae 476 

Oiorisepalum 451, 452; ovatum 451, 452 
Cbusquea Weberbaueri 315 
Cissus erosa 387; sicyoides 387 
Clerodendron Thompsonae 463 
Clidemia 433; affinis 414; biserrata 414; den- 
tata 433; duidae 432; hirta 414, 433; 
minutiflora 433; naevula 414; piperifolia 
433 

Ciitoria laurifolia 372 

Clusia 291, 295, 298,404,406; cajamarcensis 
403; columnaris 289, 290, 402; duidae 
402; fiavifiora 404; hexacarpa 403; Mel- 
eMori 403; pachyphylla 295, 405, 406; 
Planchoniana 406; rotundifolia 298, 406; 
sphaerocarpa 403 
Clusiastrum 405 

Coclilidium atteauatum 308, 309; Connellii 
309; furcatum 309; paucinervatum 309 
Commelinaceae 341 
Commianthus 476 
Compositae 482,486,487 
Connaraceae 370 


Connarus Sprucei 370 

Conomorpha 295, 447; curvivenia 444, 446; 
duidae 294, 445; latifolia 446; laxiflora 
446; lepidota 298, 446; peruviana 446; 
punctata 444, 446 
Convolvulaceae 292, 461 
Costus 281; cylindricus 342 
Coizepia leptostachya 369 
Couma utilis 298, 453 
Coutoubea spicata 449 
Croton cuneatus 382; palanostigma 382; 

suavis 382 
Cunoniaceae 369 
Cuphea speciosa 409 
Curtia tenuifolia 449 
Cuscuta 290, 461 
Cuscutaceae 461 
Cyathea schanschin 300 
Cyatheaceae 299 
Cyclanthaceae 320 
Cybianthus venezuelanus 447 
Cyclanthus bipartitus 320 
Cylindrocephala 483 
Cyperaceae 317 
Cyperus 289; Haspan 317 
Cyrilla 295, 296; brevifolia 383; racemi- 
flora 383 
Cyrillaceae 383 

Davallieae 301 
Davilla aspera 388 

Dendrophthora elUptica stenophylla 358; 
roraimae 295, 358 

Desmocelis villosa 412; villosa gracillima412 
Desmodium barbatum 372; uncinatum 372 
Diacidia vestita 296, 380 
Dichorisandra hexandra 341 
Dichromena ciliata 317 
Dicrananthera 412 
Dicranopteris flexuosa 310 
Didymopanax 295; montanum 434; reticula- 
tum 295, 435; rubiginosum 436; rugosum 
295, 436; Spruceanum 436 
Dilleniaceae 388 
Dioclea lasiocarpa 372 
Diodia hyssopifolia 472 
Dioscorea megacarpa 342 
Dioscoreaceae 342 
Dipladenia 454 
Diplazia karataefolia 317 
Disterigma 444 

Ditassa duidae 295, 459; eximia 457; retusa 
460; Tatei 456 
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Doliocarpus densiflorus 388 
Drepanophyllum duidense 501; fulvum 501 
Drosera communis 369; montana 369; mon- 
tana robust a 369 
Droseraceae 289, 369 

Duidaea 496, 497; pinifolia 297, 298, 497, 
499; rtibriceps 298, 497, 500; Tatei 298, 
497, 498 

Duidania 295, 476, 477; montana 476 
Dyscritothamnus filifolius 487 

Echinolaena inflexa 298, 315 
Echites 454; subcarnosa 453 
Elaphoglossum latifolium 293, 309 
Eleocharis 289, 317 

Elleanthus 345, 346; laxus 346; Tondurii 
345 

Elsota coriacea 381; diversifolia 381 
Emmotum 386; argenteixm 386; fagifolium 
387 

Epidendrum 293, 298, 350; carnosum 296, 
350; fallax 350; goniorhachis 350; Im- 
thurnii 350; inconstans 294, 296, 350; 
Lindenii 350; ramosum 350; variegatum 
345 

Episcia 468; cordata 293, 466; cuneata 293, 
467; hirsuta 467 

Epistephium 345; parvifiorum 290, 345 
Eragrostis bahiensis 315 
Erechtites hieracifolia 488 
Ericaceae 436 

Eriocaulaceae 289, 290, 295, 326 
Eriocaulopsis 329 
Eriolepis 379 

Eriopsis biloba 351; colombiana 351; Fuer- 
stenbergii 351; grandibulbosa 296, 350, 
351; rutidobulbon 351 
Ernestia tenella 290, 412 
Eschweilera elegans 409 
Euacisanthera 412 
Eucalea 489 
Eucriuva 403 

Eugenia 409, 411; riparia 409 
Eumiconia 429; Paniculares 413 
Eupatorieae 482 

Eupatorium fuscum 484; Maximiliani 484; 
Maximiliani hispidum 484; odoratum 484; 
pharcidodes 483; scabrum 483; Tatei 295, 
484; Tyleri 482, 483, 484 
Euphorbiaceae 382 
Eupolypodium 308 
Eustenopadus 490 


Euterpe longibracteata 320; montis-Duida 
319 

Everhardia 298, 318; montana 318 

Fabaceae 372 
Faramea angustifolia 471 
Ficus oblanceolata 356 
Flacourtiaceae 407 
Funaria calvescens 296, 503 

Gaylussacia buxifolia 439; cacuminis 295, 
438 

Geissopappus 486 
Genlisea roraimensis 469 
Gentianaceae 449 

Geonoma 319, 320; baculifera 318; Brong- 
niartii 319; cbaunostachys 318; hexasti- 
cha 319; maxima 319 
Geophila herbacea 471; trichogyne 471 
Gesneriaceae 466 
Gleasonia 474, 475; duidana 475 
Gleicheniaceae 310 
Gochnatinae 497 

Gongyloiepis 295, 495, 497; Benthamiana 
495; erioclada 495; glaberrima 295, 494, 
495 

Goniophlebium 308 

Graffenrieda 296, 422; caryophyllea 421; 
ovalifolia 298, 420; patens 422; polymera 

295, 420; rotundifolia 421; sessilifolia 422; 
tricalcarata 421; WeddelHi 420 

Gramineae 315 

Grammadenia 295; lineata 447 
Grammitis 307 
Guatteria 362; sessilis 362 
Guettarda 477 
Guttiferae 402, 405 

Havetia 404 

Helenieae-Jauminae 486 

Heliamphora 295, 296, 366; Macdonaldae 

296, 367; nutans 366, 367; Tatei 294, 367, 
368; Tyleri 298, 367, 368 

Heliconia 281, 291; glauca 342 
Helicostylis obtusifolia 356; tomentosa 357 
Hemitelia 300; macrosora 300; multMora 
299 

Henriettella Goudotiana 415; micrantka 
414; Seemannii 415 

Heteropterys Grisebachiana 378; longifolia 
290; oblongifolia 377, 378 
Heterostemon ellipticum 371 
Hexisea bidentata 293, 349 
Hibiscus furcellatus 387 
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Hillia parasitica 473 
Hippocratea 385 
Hippocrateaceae 385 
Hirtella aureo-hirsuta 369; TJlei 370 
Histiopteris incisa 306 
Humiria balsamifera 290, 374; floribunda 
374; floribunda laurina 375; floribunda 
montana 298, 359, 375; floribunda spath- 
ulata 290, 374; savannarum. 290, 374 
Humiriaceae 374 
Hymenophyllaceae 299, 301 
Hymenophyllopsis 301; asplenioides 302; 
dejecta 302 

Hymenophyllum 297; brevifrons 299; cris- 
pum 299; dejectum 301; sericeum 299 
Hypnella pilotrichelloides 503 
Hyptis atrorubens 465; Parked 465; Parked 
verbenaefolia 465; recurvata 465; ver- 
benaefolia 465 

Icacinaceae 385, 386 

Ilex 295, 385; duidae 298, 384; obtusata 
384; retusa 298, 384; retusa subepunctata 
384 

Iscbnosiphon leucophaeus 342 
Isolepis lanata 318 

Ixora 470; duidae 470; membranacea 470 

Jacquiniella globosa 349 
Jacquemontia guyanensis 461 

Kalmia 454 
Kummeria 386 

Labiatae 465 

Ladenbergia 473; Lambertiana 470; lucens 
473 

Laetia suaveolens 408 
Lagenocarpus 289, 318; rigidus 317, 318 
Laplacea semiserrata 398 
Lauraceae 362 

Leandra linearis 425; nervosa 425, 426 
Lecythkfaceae 409 

Ledothamnus 437; guyanensis 437; parvi- 
flonis 298, 436 
Leiodendron 466 

Leiothrix nubigena 331; turbinata 298, 331 
Leitgebia 389; guianensis 298, 389; Imthur- 
niana 391 

Lentibuladaceae 289, 295, 297,468 
Lepanthes 293, 346; duidensis 346, 347; 
marginata 347; Schnitted 347; Wageneri 
347 

Lepanthiformes 346 


Lepidocaryum 289, 319 
Leptocoryphium 288; lanatum 315 
Leucobryum giganteum 502; Martianum 

501 

Liliaceae 341 
Linaceae 373 

Lindsaya 289, 300, 309; crenata 303; fal- 
cata 303; pendula 298, 303; stdcta 298, 
300, 303 

Lippia geminata 463 
Loganiaceae 448 
Lonchocarpus urucu 372 
Lophanthera longifolia 378 
Lophidium elegans 310 
Loranthaceae 357 

Luxemburgia angustifolia 390, 391; duidae 
297,389, 391; longifolia 390; speciosa 390, 
391 

Lycopodiaceae 289, 310 

Lycopodium 310; cernuum 310; duidae 311; 

iuliforme 311; Tatei 311 
Lythraceae 409 

Macairea 418; duidae 416; lanata 298, 416; 
linearis 297, 417; multinervia 417; pachy- 
phylla 290, 412; parvifolia 417; radula 
416; rigida 298, 416, 417, 418; thyrsiflora 
412,418 
Macleania 442 
Macrocarpaea 452 

Macrocentrum cristatum 422, 424; drose- 
roides 422, 424; fasciculatum 422, 424; 
gesneriaceum 422, 424; glandulosum 422, 
423, 424; ptisillum 422,424; vestitum 422, 
424 

Macrolobium brevense 372; confertum 371; 

discolor 372; Hubedanum 372 
Macromitrium ulophyllum 503 
Macropharynx 454 
Mahurea exstipulata 402 
Malpighiaceae 377 
Malvaceae 387 

Mandevilla Dielsiana 453; mollissima 289; 

scabra 452; subcamosa 453 
Maprounea guyanensis 382 
Marantaceae 342 
Marcetia taxifolia 418 
Marsypianthes Chamaedrys 465 
Maxillaria 293, 294, 295, 352; Brenesii 352; 
divaricata 353; Houtteana 352; longissima 
352; meridensis 353 
Maximiliana 319 

Mayaca fluviatilis 321; Sellowiana 289, 321 
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Mayacaceae 321 
Melastomataceae 411 
Mendoncia Sprucei 469 
Menispermaceae 361 
Meriania duidae 294, 419 
Mespilodaphne 363 

Metastelma guianense 457; mirifolium 298, 
460; obscurum 457; strictum 457, 461 
Miconia 413; aguitensis 426, 427; albicans 
413; amplexans 428; aplostachya 413; 
argyrophylla 413; aristata 427; cerami- 
carpa 429; nervosa 429; panicularis 413; 
phaeophylla 428; Plukenetii 428; rhyti- 
dophylla 428; roraimensis 428; silicicola 
428; stenostachya 290, 413; subtriloba429 
Microglochidion 383 

Mikania 295, 485; duidensis 296, 485; 

. phaeoclados 485 

Mimosa 371 

Mimosaceae 371 

Monimiaceae 362 

Monnieria trifolia 375 

Monnina cacumina 382; duidae 295, 381 

Monochaetum 423 

Monotrema 332; aemulans 332; xyridoides 
289, 332 
Moraceae 356 
Musaceae 342 
Musci 501 

Mutisieae-Gochnatinae 490 
Mycerinus 441; sclerophyllus 295, 442 
Myrcia 409, 411; aguitensis 409; capitata 
411; compressa 410; hirtellaefolia 411; 
involucrata 411; lanceolata 409, 411; ne- 
grensis 410; sylvatica 298, 411 
Myrsinaceae 444 
Myrtaceae 409 

Naiadothrix reflexa 289, 466 
Navia 340; acaulis 340; angustifolia 340; 
brachyphylla 338, 339, 340; caulescens 
340; duidae 338, 340; Gleasonii 340 
Mephrolepis biserrata 300; cordifolia 296, 
301 

Ochnaceae 388 

Ocotea 365; caesia 364; cordata 364; cras- 
sifolia 366; duidensis 363; esmeraldana 
362; glauca 364; glaucophylla 364; revolu- 
ta 365; spathulata 363; venosa 365 
Octoblepharum 502; albidum 501; ampub 
laceum 501; erectifolium 502; pulvinatum 
502 ' 


Octomeria 347, 348; colombiana 347; triden- 
tata 347 

Odontoglossum 294, 353 
Oedematopus 295; duidae 406; obovatus 407 
Oleandra articulata.301; duidae 301; guate- 
malensis 301; hirta 289, 300; Lehmannii 
301 

Olyra latifolia 315 
Opisthocentra clidemioides 413 
Orchidaceae 345 

Orchyllium alpinum 469; Campbellianum 
469; Humboldtii 295, 469; Schimperi 469 
Oreodaphne 364, 365 
Ornithidium 353 

Oryctanthes botryostachys 357; florulentus 
357 

Ouratea 298, 391, roraimae 388; spruceana 
388; verruculosa 388 
Outea 371 

Paepalanthus capillaceus proliferus 297, 
328; convexus 328, 331; duidae 329; fas- 
ciculatus 327; robustus 330; roraimae 330; 
subcaulescens 331 
Paepalocephalus 329 

Pagamea capitata 477, 478; conferta 477; 
coriacea 472, 477; garryoides 477; mon- 
tana 298, 477 

Palicourea 480; longlflora 472; macrophylla 
482; triphylla 472 
Paliasia 475 
Paimae 318 

Panicum chnoodes 316; curvifolium298,316; 

loreum 317; obovatum 298, 316; Tatei 316 
Parinarium campestre 370; camescens 370 
Paspalum contractum 316 
Passiflora 292; coccinea 408; foetida hispida 
408; hispida 408; nitida 408; sclerophylla 
408; variolata 408 
Passifioraceae 408 
Patrisia acuminata 408 
Peiranisia multijuga 372 
Pentaspatella 388; ramosa 389 
Peperomia duidana 354; hernandifolia 355; 
macrostachya 353; scandens 355; Tyleri 
355; urocarpa 355 

Perama dichotoma 482; galioides 472; sea- 
posa 297, 482 
Phased us 372 

Philodendron 293, 298, 321; graveolens 321; 
longipes 321; macroglossum 321; Tatei 
321 i \ 

Phoradendron 295; duidanum358; Tatei 359 
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Phthirusa 295; elongata 357; erythrocarpa 
358; gracilis 359; guyanensis 359; poly- 
stachya 358, 360; punctata 359; rufa 358, 
361; stenophylla 358; Theobromae 361 
Phyllanthus diffusus 382; duidae 295, 382; 

vacciniifolius 383 
Physosiphon 346 
Piaropus crassipes 289 , 341 
Picramnia 377 
Pilosium flaccisetum 502 
Piper bracteatum 355; duidaense 355; es- 
meraldanum 353; para-peltobryon 356; 
parimanum 354; sangabrielanum 354 
Piperaceae 353 

Pitcairnia 289; nuda 338, 340 
Pityrogramma calomelaena 300 
Pleurothallis 293, 346; hamosa 346; pansa- 
malae 346; roraimensis 346; stenocardium 
346; unilateralis 346; velaticaulis 346 
Plumieria purpurea 453 
Podocarpaceae 315 
Podocarpus roraimae 295, 315 
Podostemonaceae 369 
Pogomeae 345 

Pogonophora Schomburgkiana 382 
Polyactis 329 

Polygala adenophora 381; hygrophila 288, 
381 

Polygalaceae 381 
Polymnia stenocarpha 487 
Polypodiaceae 300, 301 
Polypodium 309; capillare 306; chacapoy- 
ense 308; duale 306; fraternum 308; hap- 
lopMebictim 307; Kalbreyeri 306; lep- 
topodon 307; Lindbergii 300; moniliforme 
306; nigrolimbatum 306; poiypodioides 
300; pseudo-fraternum 307, 308; strictis- 
simum 306 

Polytrichum antillarum 296, 503 
Pontedenaceae 341 
Poraqueiba 385, 386 
Poraresia 385; anomala 385 
Poteranthera duidae 297, 415 
Prevostea ferruginea 461 
Proteaceae 357 

Protium guianense 290, 377; paniculatum 
377 

Pseudocephaelidae 481 
Psilocarya 289, 317; Candida 317 
Psilogramme chiapensis 306; hirta 306; 
paucifolia 305 

Psychotria 295, 296, 471, 478, 479, 480; 
bracteata 472;, 481; cacuminis 481; cam¬ 


py lopoda 296, 481; ceratantha 481; chon- 
droloma 479; cordifolia 478; coussare- 
oides 479; crassa 478; duidana 480; duri- 
folia 478; Everardii 479; Hoffmanxiseg- 
giana 478; involucrata 471; lupulina 472; 
oblita 481; patens 471; phaneroneura 480; 
racemosa 471; rhodoleuca 472; rhodo- 
thamna 471; santaremica 471; Tatei 480; 
transiens 479; vernicifolia 479 
Pteridium arachnoideura 306 
Pteridocalyx 475 
Pteris 292 

Pterocarpus Rohrii 372 
Pterogastra major 288, 412 
Pterozonium 297; cyclophyllum 303; cyclo- 
sonim 303; reniforme 304, 305; Tatei 295, 
304, 305 

Purdiaea 295; nutans 384 

Qualea 381; cassiquiarensis 381; esmeraldae 
289,290,380 

Raddia nana 315, 317 

Rapanea 447; acrantha 447; duidae 447 

Rapatea 296 

Rapateaceae 332 

Ravenia linearis 297, 375, 376; ruellioides 
376; Tatei 376 

Remijia hispida 470; laevifolia 298, 473; 
tenuiflora 472, 473 

Renealmia exaltata 342; floribunda 342 
Restrepia 346 

Retiniphyllum 298 , 476 ; erythranthum 294, 
296, 475; Schomburgkii 290, 470 
Rhizogonium Lindigii 503; spiniforme 502 
Rhynchanthera grandiflora 288, 411 
Rhyncholacis hydrocichorium 369 
Rondeletieae 475 
Rosaceae 369 
Rosella 482 

Roucheria angulata 373; humiriifolia 373; 

laxiflora 373 
Roupala montana 357 
Rubiaceae 470 
Rusbyanthus 452 
Rutaceae 375 

Rynchospora 317, 318; barbata 317; cepha- 
lotes 317; globosa 317 

Sabicea amazonensis 470 
Saccoglottis oblongifolia 375 
Sagraea 433 

Salpinctes 453, 454; duidae 454; kalmiae- 
folius 453,454 
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Sapindaceae 387 
Sapotaceae 447 
Sarraceniaceae 366 
Sauvagesia 389; defiexifolia 389 
Saxo-Fridericia 334; regalis 293, 333, 334 
Scaphyglottis 293, 348; grandifiora 349; vio- 
lacea 349 

Scheffiera 295; coriacea 436; umbellata 294, 
436 

Schizaeaceae 310 
Schnella 372 
Schoenocephalium 334 
Scitaminales 292 
Scleria 289; cyperina 318 
Scrophulariaceae 466 

Selaginella atroviridis 312; calcarata 310; 
dnidae 312; flabellata 310; Martensii 312; 

' microdonta 297, 313; Parker! 310; radiata 
290, 310, 314, 315; scalariformis 298, 314; 
Tyler! 311; vernicosa 312, 313 
Sematophyllum galipense 502; tequenda- 
mense 503 
Senecio 486 

Setiscapella pusilla 469; subulata 469 
Sida glomerata 388 
Sideroxylon elegans 447 
Siraarubaceae 377 
Sipanea glomerata 470 
Siparima guianensis 362 
Smilax Benthamiana 289, 341; floribunda 
293, 341 

Sobralia 290, 293, 346; liliastrum 289, 345 
Solanaceae 465 

Solanum 292, 466; umbellatum 465 
Sonerileae 425 
Sophoclesia 444; major 444 
Spathiphyllum carmifolium 320 
Sphagnum 295; capillaceum tenellum 502; 
magellanicum 502 

Stegolepis 295, 334; angustata 334; fer- 
ruginea 334; guianensis 294, 333, 334, 
335; linearis 298,333, 335; pauciflora 333, 
335; pungens 298, 333, 335, 336 
Stelis 346; argentata 346; parvula 346 
Stenopadus 295, 489, 490; Connellii 490, 
492; crassifolius 490, 493, 494; eurylepis 
492; talaumifolius 293, 490, 491 
Stenophyllus 298, 318; junciformis 317; 

lanatus 318 
Stenopterys 378 
Stenospermatium 321 
Sterculiaceae 388 


Stifftla 490, 491, 497; chrysantha 490; Con¬ 
nellii 490 
Stipecoma 454 
Stomatochaeta 490 
Strychnos smilacina 448 
Symbolanthus Quelchii 452 
Syngonanthus 328; caulescens 327; gracilis 
289, 327, 331; Hubert 327; Humboldtii 
glandulostis 327; reflexus 327; simplex 
328; tricostatus 331 

Syngramma brevifrons 305; elaphogloss- 
oides 305; paraphysata 304 
Syrrhopodon Bernoullii 501 

Tabernaemontana citrifolia 453; coronaria 
453 

Tamonea 427 

Tateanthus 424; dnidae 295,424 
Teretifoliae 348 

Ternstroemia 295, 398; alnifolia 399; Can- 
dolleana 395; Candolleana angustifolia 
395; discoidea 398; dnidae 398, 400; 
dnra 398, 401; monosperma 398, 399; 
pancifolia 398, 401; pungens 398, 400, 
401; tristyla 398 
Theaceae 395 

Thibaudia 440; formosa 439; glandulifera 
298, 439; involucrata 440; nutans 440; 
truncata 295,440 
Thibaudieae 442 

Tibouchina fraterna 294, 298, 418; spruce- 
ana 412 

Tillandsia aloifolia 338; dnidae 338, 340; 
elata 340; Fendleri 340; micrantha 341; 
Turner! 341 

Tococa 434; ciliata 431; guyanensis 414; 
montana 430, 431; nitens 414; obovata 
429,430; oligantha 298, 431 
Tofieldia 296; Schomburgkiana 297, 341 
Tonina fluviatilis 326 
Topobea 434; f errnginea 434 
Tounatea372 

Trattinickia burseraefolia 377; burseraefolia 
quinquejuga 377 
Trema micrantha 356 

Trichomanes accedens 299; crinitum 299; 
crispum 299; pinnatum 299; plumosum 

299 1 

Triplans 475 
Trophis racemosa 357 
Tulasnea 416 
Turnera acuta 408 
Turaeraceae 408 
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Tyieria 295, 296, 298, 391; fioribunda 296, 
392; grandiflora 392, 393; linearis 392, 
393; spathulata 296,392,394 
Tyleropappus4S6; dichotomies 486 

Ulmaceae 356 

Utricularia ametfiystina 468; hispicla 469; 
Humboldtii 469; modesta 469; Schimperi 
469 

Vacciniaceae 438 
Vaccinium 444 
Velloziaceae 341 
Verbenaceae 462 
Villaresia 385, 386 
. Vismia japurensis 402 
Vitaceae 387 
Vochysiaceae 380 

Weinmannia 295, 296; caripensis 369; cre- 
nata 369; venezuelensis 369 


Wunderlichia 490, 491; mirabilis 490; to- 
mentosa 490 

Xylopia grandiflora 362 

Xyridaceae 290, 322 

Xyris 298, 332; atriceps 325; Augusto- 
Coburgi 324; duidensis 297, 298, 325; 
eriophylla 322; glabrata 322; jupicai 323; 
lacerata 322; lomatophylla 322; longiceps 
322; lugubris 324, 325; rubrolimbata 326; 
savannensis 289, 322; stenophylla 323; 
stenopliylloides 298, 323; subglabrata 
290, 322; Tatei 323, 325; tenella 298; ten- 
ella subtenella 323 

Zingiberaceae 342 

Zornia diphylla 372 

Zygopetalum maxillare 352; Tatei 294, 351, 
352 

Zygostigma 452 
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